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It was from the post-mortem table that we were afforded the oppor- 
tunity to study a member of this group of micro-organisms. In doing 
so, we found, as is usually the case that we were able to learn much 
concerning the isolation and identification of the various other members 
of the Order in which we were working. It is with this in mind that we 
wish to pass on our experience to this group—knowing that the respon- 
sibility for the isolation and identification of these organisms lies 


heaviest here. 

While more attention has been given to mycological diagnosis in re- 
cent years, there is still a need for, “brave hearts” in the clinical labora- 
tory who will attempt the same. It is an added burden perhaps to the 
busy laboratory but a necessary one and at the same time a very re- 
warding one. Dr. Haley in one of her reports, tells us of her knowing 
several competent bacteriologists who nonchalantly discarded all plates 
on which molds were growing.' 

It is a fact that any small hospital which is set up for bacteriology 
can do mycology as well. To have on hand a few special media and the 
willingness of a worker to learn are the only requisites. 

The sad fact is that most of our diagnoses made within this group of 
organisms comes too late to be of much benefit to the doctor or the 
patient. The prognosis of the patient depends on the speedy and ac- 
curate identification of these organisms. Antibiotic and/or chemotherapy 
are effective before the infection becomes generalized.” 

Table | shows the Order under discussion. You will note that the 
family Mycobacteriaceae is included in this Order. We know that the 
genus Mycobacterium is made up of acid-fast organisms whose mor- 
phology may be in certain instances somewhat variant. Within the 
family Actinomycetaceae we have the genus Nocardia which often has 
species or strains which are also acid-fast. Many cases of nocardiosis 
have been diagnosed as tuberculosis.* The treatment is certainly differ- 
ent in each case. We should be convinced that in every case where 


*3rd ASMT Award, 1957, Read before 25th ASMT Convention, Chicago, Illinois, June, 1957. 


129 


L 
h 
a 
|_| 


130 GERALD TAYLOR AND JOHN KISELIS 


tuberculosis is suspected, specimens should be set up for mycology as 
well. These are all granulomatous diseases which do not show up differen- 
tially by X-ray, PAS and ordinary H & E tissue sections.* 


TABLE |! 
ORDER: ACTINOMYCETALES* 
Family I MYCOBACTERIACEAE 


Genus Mycobacterium 
Family II ACTINOMYCETACEAE 
Genus Nocardia 


Actinomyces 


Family IIT STREPTOMYCETACEAE 


Genus Streptomyces 
*Bergey’s Manual 


The isolation and identification of this organism began with direct 
smears from the brain abscess obtained at autopsy. The Gram stained 
smear showed large numbers of polymorphonuclear cells with an oc- 
casional clump of entangled, hair-like filaments staining Gram positive 
Some areas showed clumps with a heavily stained central mass, while 
others were looser with only the filaments weaving in and out among 
the cells. The filaments were beaded terminally and intact—suggestive 
of the streptococcal chain but appearing to be more consistently a part 
of the whole filament. No bacterial forms were noted. These character- 
istics suggested the old term “Streptothrix” 

Some of the exudate had been collected in broth. This showed a num- 
ber of small, greyish-white granules visible macroscopically. Micro- 
scopically these granules appeared to be identical morphologically with 
the clumps seen on the direct smear. 

Material from the broth was inoculated to blood agar plates. One 
was incubated aerobically and the other anaerobically. \WWithin 48 hours 
small dull, greyish, cerebriform colonies were discernible on both plates. 
When smears were made from the colonies, their consistency was noted 
to be hard. A whole colony was easily removed intact. Gram stained 
smears of the colony broken up in saline revealed the now familiar 
masses of Gram positive, hair-like entanglements most of which had the 
beaded appearance. The organism described from the broth and _ the 
direct swear were then assumed to be the same as the one now isolated 
in pure culture. Acid-fast staining by the Kinyoun method showed the 
organism to be partially acid-fast. 

Up to this point enough information was obtained to be certain that 
this was not an organism which could be classified among the, “true 
bacteria”. There was, however, enough information to classify it in the 
Order: Actinomycetales. Of the families in this Order, Mycobacteriaceae 
was easily eliminated due to the rapid growth and well developed my- 
celium (microscopically) of our organism. The family Actinomycetaceae 
might well hold the answer to the problem. The genus Nocardia more 
specifically tempted committal. Unlike the genus Actinomyces, Nocardia 
is frankly aerobic and often acid-fast or partially so. It would have been 
easy to classify the organism in the genus Nocardia except for twe 
points. First, the colonial morphology of this organism was not typical. 
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Instead of the heaped or folded growth, we had a hard cerebriform 
colony which developed a powdery dome in 3 or 4 days on any of the 
common semi-solid media including Sabaroud’s dextrose agar. On Saba- 
roud’s the under surface was yellow-orange and the surface was pinkish- 
white. The second point of possible exception was a very musty odor of 
freshly turned soil which is more characteristic of the Streptomyces. 
We had now eliminated the Mycobacteriaceae and the Actinomyces 
and were left with the genus Nocardia and the family Streptomyce- 
taceae. Of the Nocardia group, two species were particularly considered. 
Nocardia asteroides var. gypsoides was considered because of the powdered 
dome. Nocardia brasiliensis has the powdery surface plus a charactertistic 
earthy odor and liquifacation of gelatin. Table 11 summarizes the studies 
which helped to differentiate this organism from the Streptomycetaceae. 
Chief among these of diagnostic value was the acid-fastness of this or- 
ganism. Litmus milk was not coagulated in 60 days while most Strep- 
tomyces produce a pigmented ring or pellicle in this media. Microscopic 
examination of the colonies did not show the sporulation characteristic 


TABLE 
Some Differential Characteristics’ 
Mycobacteriaceae 
1. Rudimentary or no mycelium 
2 No spores 
3. Are acid-fast 
Actinomycetaceae 
Nocardia 
1. Aerobic* 
2. Acid-fast or partially* 
3. Filaments form transverse walls-coccoid 
cells-microscopic mycelium 
4. Colonies usually pasty or meal) 
5. Typically no aerial mycelium* 
6. Some pigmenters 
7. Non-fragmenting mycelium* 
8. Litmus milk variable 
9. Gelatin—usually no lig. or limited 
Actinomyces 


1. True mycelium produced* 

2. Fragments easily* 

3. Anaerobic or microaerophilic* 

4. Not acid-fast* 

5. Scanty aerial mycelium or none 

6. Litmus milk-acid with no coag. or pep. 


7. Gelatin—no liq. 
Streptomycetaceae 
Vegetative mycelium, non-fragmenting 
2. Not acid-fast* 
3. Conidia produced in aerial hyphae in chains* 
4. Typical sporulating hyphae: 
a) straight 
b) clustered 
c) whorls or tufts 
d) spirals (open or compact)* 
5. Some pigmenters 
6. Aerobic 
7. Litmus milk—pigment ring or pellicle usually 
8. Gelatin—more rapid liq. if 


* Characteristics most significant 
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of the Streptomyces. In gelatin, flaky, yellowish colonies grew well in 
the upper-most portion with no liquifaction at 60 days. A very loose 
pellicle was formed in peptone broth with very slight darkening of the 
media in 14 days. 

Carbohydrate studies were as follows: sacchrose, maltose and dextrose 
were fermented—lactose was not fermented. Urea broth was negative, 
Reference is made to McClung’s work here.* 

The colonial morphology differed in that Streptomyces have a true 
vegetative mycelium. This organism produced a mycelium clearly visible 
microscopically only. A guinea pig was inoculated early in the study. 
A suspension of the organism was inoculated intraperitoneally. The 
animal died in one week. (Death was attributed to toxicity rather than 
true invasion of the organism.) 

One who isolates these organisms will feel the inadequacy of the pres- 
ent taxonomy. Each small bit of knowledge concerning the growth and 
biochemical reactions of the unknown organism assumes great impor- 
tance. As the data accumulates careful evaluation of the facts must be 
made before the final identification can be made. “A preliminary report 
of genus Nocardia” can of course be made long before a specie identifi 
cation is possible. Several good texts and references are readily available 
for the detail work. It is also a good idea to consult with another worker 
whenever possible. 

Sensitivity studies by the plated-disk method on three different oc 
casions gave fairly consistent results. Table III summarizes these re 
sults. A slightly sensitive result is considered to be resistant in this 
laboratory. 


TABLE 
Sensitivity Studies* 

Novobiocin ..... VS 
Dihydrostreptomycin .............R Penicillin ... R 
* R-resistant; S-sensitive; SS-slightly sensitive; VS-very sensitive 


POST MORTEM 

Pertinent laboratory findings were as follows: WBC 14,900, Spinal 
fluid cell count 1,590 neutrophils, Spinal fluid protein 148 mg/%, Spinal 
fluid and Blood cultures gave no growth. 

Post mortem examination revealed a brain abscess of the occipital! 
lobe with extension and involvement of the right choroid plexus and 
pneumonia of the left upper lobe. Microscopic examination of the brain 
revealed abscess formations and many multinucleated giant cells. Sec- 
tions of the lung showed pneumonitis with a few multinucleated giant 
cells. No fungi were noted in the H. & E. stained sections. 


Conclusion 
On the basis of these studies and by the process of elimination of all 
of these groups in this Order the organism was identified as a Nocardia 
asteroides var. gypsoides. Two other independent workers arrived at the 
same conclusion.*** 
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This patient came to us one month after an episode of “pneumonia”. 
Sputum from the patient at that time might have produced the same 
organism which we recovered at autopsy. At that time the patient might 
have had a good chance for recovery. 


Summary 

The direct smear prepared from a brain abscess at autopsy revealed 
a “Streptothrix” type of organism. From the exudate the organism was 
isolated and identified as a member of the Order: Actinomycetales. A 
summary of the histopathology is given. The identification of the or- 
ganism as a Nocardia asteroides var. gypsoides was arrived at after the 
elimination of the various members of this Order. The process of elimi- 
nation is given in some detail as experience for the isolation and identi 
fication of these organisms. Sensitivity studies are included. 
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THE ROLE OF THE LABORATORY IN THE DIAGNOSIS OF 
FIBROCYSTIC DISEASE OF THE PANCREAS* 


By PATRICIA PALENSKE YOUNGQUIST, M.T. (ASCP) 
57 Alburn S.E., Grand Rapids, Mich 


Fibrocystic disease of the pancreas is an hereditary disease of children 
in which pancreatic insufficiency is only one feature. It is now believed 
that many and perhaps all exocrine glands or glands of external secre- 
tion are affected. Involvement of the lungs, liver, sweat and salivary | 
glands as well as the pancreas gives rise to manifold clinical manifesta- 
tions. Laboratory examinations of various body secretions and excretions 
are extremely instrumental in establishing the correct clinical diagnosis, 

At the present time there are several names used to describe this 
progressive disease. Fibrocystic disease of the pancreas, cystic fibrosis 
of the pancreas and pancreatic fibrosis all connote that the disease in- 
volves the pancreas alone. The name mucoviscidosis implies a condition 
in which a basic defect resides in the mucus secreting glands, whereby 
the fluid formed has an increased viscosity. Authorities have been un- | 
able to decide on a conclusively descriptive term. This generalized dis- 
order in young children accounts for virtually all cases of pancreatic 
deficiency, and for a majority of those with chronic (non-tuberculous) 
lung disease. 

The hereditary nature of the disease has been studied. It is thought 
that it is determined by a recessive gene consequently there may be 
more than one child in a family affected. Most patients do not survive 
to age 10. 

The confirmation of the diagnosis of fibrocystic disease of the pan- 
creas is established as a result of laboratory investigation. The serious- 
ness of the disease, the emotional impact on parents, and heavy expenses 
make it extremely important that no errors be made. Many times if an 
early diagnosis can be made, proper treatment with pancreatin for the 
pancreatic defect, and with antibiotics to combat the pulmonary infec- 
tion may prolong the life of the patient. The following diagnostic pro- 
cedures are being used. 

Gross and microscopic examination of stools may be a primary simple 
test in establishing a diagnosis of fibrocystic disease. Because of the 
absence of pancreatic enzymes, foodstuffs are poorly digested and ab- 
sorbed. Fats are not split and large amounts of neutral fat are found 
in the stool. The stools are bulky, greasy and extremely foul. The child 
will be in a state of malnurition in spite of apparently adequate diet. 

Until very recently when diSant’Agnese’** proved that the sweat 
electrolytes were abnormally high in the disease, the definitive clinical 
diagnosis depended on studies done upon the duodenal fluid. With pan- 
creatic deficiency there is marked decrease to a complete absence of 
pancreatic enzymes. The clinician has been most interested in trypsin in 
the past because it was felt that its measurement was most reliable 
and reflected the activity of the other digestive enzymes. 

Because duodenal intubation is a tedious and sometimes difficult task, 
which must be done by an experienced operator, many workers have 
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attempted to eliminate the test as a diagnostic tool. The simplest pro- 
cedure, used as a screening test, is the examination for stool trypsin. Normal 
infants have a significant amount of tryptic activity in the feces. A 1:100 
dilution is capable of digesting the gelatin surface from X-ray film at 
38 degrees C. in one hour.* Three negative results of trypsin examini- 
tion in an infant in the 1:5 or 1:10 dilution are considered sufficient evi- 
dence to justify a tentative diagnosis. A control is always run with each 
sample. Some patients with proven complete pancreatic insufficiency 
give a positive stool trypsin test. Johnstone and Neter® explain this 
by the presence of gelatin liquefying bacteria in the feces. They have 
formulated several tests to differentiate between bacterial and tryptic 
gelatin liquefaction in the feces." Prolonged use of antibiotics for treat- 
ing the respiratory infections of the disease may alter the intestinal 
fora so that proteolytic bacteria may emerge as predominant micro- 
organisms in the stool. Proteus morganii and Pseudomonas aeruginosa arise 
as the greatest offenders. The stool trypsin test is never used to make 
a final diagnosis. 

\ widely used method of measuring direct tryptic activity in the duo- 
denal fluid is the Anderson and Early modification of the Fermi method.’ 
Its ease of performance makes it readily adaptable to routine use in the 
clinical laboratory. Dilutions of duodenal fluid are incubated at 37 de- 
grees ©. for one hour with 2 ml. of a 7.5% solution of Knox gelatin 
substrate in a final volume of 4 ml. At the end of this period the tubes 
are chilled. The end point is determined by noting the tube in which the 
gelatin remains liquid. If there is not sufficient trypsin in the duodenal 
fluid, the gelatin will retain its property of solidifying at 3 degrees C. 
\ control must always accompany each test. An objection to this method 
is that the end point depends upon the digestion of over 85% of the 
substrate and moderate reduction in enzymatic activity remains unde- 
tected. The amount of gelatin actually digested can be readily determined 
by observing the change in viscosity of the original solution. The gelatin- 
viscosity method described by Leubner and Shwachman* is sufficiently 
quantitative to detect partial pancreatic insufficiency. 

Research is being conducted to determine the relative amounts of 
other enzymes such as amylase, lipase and chymotrypsin in the duodenal 
fluid. It has been noted that in some cases of partial pancreatic insuffi- 
ciency there is still measurable trypsin while several of the other enzymes 
are all but lacking. 

The duodenal fluid obtained from patients with fibrocystic disease is 
scanty and viscid. The alteration in viscosity may precede the disappear- 
ance of pancreatic enzymes from the fluid; this measurement may be 
an aid in the diagnosis of partial pancreatic insufficiency. The duodenal 
fluid collected for trypsin determination may be used for this test. Vis- 
cosity is determined with an Ostwald viscosimeter that is standardized so 
that distilled water at 20 degrees C. will have a flow time of 32 or 33 
seconds. The flow time of duodenal fluid of normal healthy children is 
from 1-1'4 minutes. In patients with fibrocystic disease, the fluid may 
be too viscid to measure. It was over three minutes in 87% of tested 


cases.” 


The finding of an abnormal electrolyie concentration in sweat of patients 
with fibrocystic disease has furnished a valuable diagnostic tool in the 
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investigation of the disease. The introduction by Shwachman of a plastic 
bag to heighten sweating in patients, instead of a constant temperature 
room, has further simplified the procedure and brings it within reach of 
most hospital laboratories. 

The values for sweat chloride and sodium are markedly increased in 
this disease. The values are above those associated with other kinds of 
disease. The same holds true of the potassium content of the sweat al- 
though not to the same degree. diSant’Agnese, et al':*" have found in 
their studies that the sodium and chloride values in abdominal sweat 
of patients was 2-4 times as high as in controls. 


CHLORIDES 
Patients 60-160 MEQ./L.. (mean 106 MEO./L.) 
Controls 4- 80 MEO./L. (mean 32 MEQO./L.) 
SODIUM 
Patients 80-190 MEQ./L. (mean 133 MEQ./L.) 
Controls 10-120 MEO./L. (mean 59 MEO./L.) 


Abdominal sweat has been found to be more constant in results. Sweat 
is collected on a previously weighed gauze pad which is taped to the 
abdomen of the patient enclosed in a plastic bag to heighten sweating 
The sweat is extracted from the pad with distilled water and the chlorides 
determined by the method of Schales. The sodium is determined with 
the flame photometer. 

A common symptom resulting from these increased electrolyte levels 
in the sweat is a condition of heat exhaustion in hot weather. This physi- 
ological disturbance many times will affect the entire body fluid ele 
trolyte balance. 

Only recently a new test for detecting the approximate chloride con- 
tent of the skin surface has been devised by Shwachman and Gahm". 
The test meduim is composed of silver nitrate and potassium chromate 
suspended in agar. When little chloride is present on the skin surface 
of the hand or foot, the imprint on the agar plate is barely detected 
When considerable chloride is present, an intense whitish-yellowish dis 
coloration of the imprint occurs immediately. This test was devised to 
provide an opportunity to screen large numbers of children for fibrocys 
tic disease. The test is simple, painless, takes little time and is inex 
pensive. 

The secretory rate of the parotid glands is markedly increased above 
normal in this disease. The electrolyte concentration of saliva is also 
abnormally increased. However, salivary electrolyte analysis is not too 
useful in differential diagnosis. There are many normal high controls 
and low patients. The saliva analysis is only another tool in establish- 
ing a positive diagnosis of fibrocystic disease of the pancreas. 

Our laboratory, in cooperation with members of the local Cystic Fi- 
brosis society, conducted a study on 27 children. Seven of these children 
had previously been diagnosed as cases of fibrocystic disease ; the other 
twenty were from the same families as the affected children. Using 
methods cited above, tests for sweat sodium, chloride and saliva chloride 
were run. 

All of the siblings had normal electrolyte values while six of the seven 
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patients had extremely high sodium and chloride concentrations in the 
sweat and saliva. One child had been diagnosed as a positive fibrocystic 
on the basis of clinical symptoms and a high salivary chloride level. The 
results of our tests showed her saliva chloride concentration to be high 
but her sweat electrolytes to be within normal range. Her physician has 
since altered his original diagnosis. 

Our study confirmed the work done by diSant’Agnese and others. We 
found the sweat electrolytes to be uniformly high in patients with fibro- 
cystic disease. The salivary chloride test was not found to be a de- 
pendable diagnostic tool. Control of extraneous factors is difficult especially 
in very young children and many times the results do not correlate with 
the sweat electrolyte findings. 

In almost all cases of the disease, pulmonary involvement of a vary 
ing degree occurs at some time during the course of the illness. The 
respiratory symptoms are usually severe and account for a large major 
ity of the deaths. 

There is increased mucus production in the bronchi and the inability 
to remove it leads to widespread bronchial obstruction and secondary 
bacterial infection follows. The infection may appear clinically as bron 
chitis, sinusitis, pneumonitis, bronchopneumonia and others. 

Throat and nasopharyngeal cultures y:eld Micrococcus pyogenes var 
aureus with few exceptions. However, prolonged therapy with wide 
spectrum antibiotics may alter the predominating flora. Garrand," 
et al, found several cases in which Pseudomonas aeruginosa, ordinarily of 
low pathogenicity, became prominent and invasive as a result of pro 
longed antibacterial therapy. The susceptible gram-positive organisms 
are eliminated and the resistant proteolytic gram-negative bacteria may 
take their place. These latter organisms may be responsible for the ter 
minal stages of the disease. 


Summary 


The laboratory has a very important role to play in the diagnosis of 
fibrocystic disease of the pancreas. The relatively simple screening tests 
are usually requested first. The gross and microscopic examination of 
the feces and the stool trypsin test give some indication of the condi- 
dition of the pancreas. The test for direct tryptic activity in the duodenal 
fluid has been replaced almost entirely by tests for high electrolyte con- 
centrations in sweat. However, it is still a useful tool in making a diag 
nosis of the disease, especially, in determining the degree of pancreatic 
involvement. The most valuable diagnostic procedure is analysis of 
sweat for sodium and chloride levels. The extremely high electrolyte 
concentration is a unique charactertistic of this disease. Bacteriological 
studies are carried out to determine the micro-organism(s) causing the 
pulmonary infection. 


BIBLIOGRAPHY 
1. diSant’Agnese, P. A.; Darling, R. C.; Perera, G. A.; Shea, Ethel; Abnormal 
electrolyte composition of sweat in cystic fibrosis of the pancreas, Pediatrics 
12:549, November, 1953. 


2. diSant’Agnese, P. A.; Fibrocystic disease of the pancreas, a generalized dis- 
ease of exocrine glands. Jr. Am. Med. Assoc. 160:846, March, 1956. 
3. Darling, R. C.; diSant’Agnese, P. A.; Perera, G. A.; Anderson, D. H.: Electro- 


| 
St 
ure | 
of 
of 
al 
In | 
eat | 
he 
1g 
les 
th 
ale 
te 
ce 
a 
Is 
t 
X 
Is 
‘1 
iv 
le 
n 


PATRICIA 


PALENSKE YOUNGQUIST 


lyte abnormalities of the sweat in fibrocystic disease of the pancreas. Am. ] 
Med. Sc. 225:67, January, 1953. 

4. Shwachman, Harry; Patterson, P. R.; Laguna, J.: Studies in pancreatic fibrosis 

a simple diagnostic gelatin film test for stool trypsin. Pediatrics 4:222, August, | 
1949. 

. Johnstone, D. E.; Neter, E.; Differentiation between bacterial and tryptic gela- 

tin liquefaction as an aid to diagnosis of fibrosis of the pancreas. Proc. Sox if 


uw 


Exper. Biol. and Med. 74:326, June, 1950. the 
6. Johnstone, D. E.: Studies on cystic fibrosis of the pancreas. AMA Am. J. Dis n ¢ 
Child. 84:191, August, 1952. 
we 
7. Anderson, D. H.; Early, M. V.: Method of assaying trypsin suitable for routing .d 
use in the diagnosis of congenital pancreatic deficiency. Am. J. Dis. Child re 
63:891, May, 1942. Phe 
8. Leubner, Hugo; Shwachman, Harry: A new method for assay of proteolytic | sph 
activity of duodenal fluid compared with other methods in the study of fibrocys disc 
tic disease of the pancreas (mucoviscidosis). Pediatrics 15:135, February, 1955 sica 
9. Shwachman, Harry; Leubner, Hugo; Catzel, P.: Mucoviscidos's, Advances tecl 
in Pediatrics Vol. 7. Edited by S. Z. Levine, Chicago, Year Book Publishers, } |: 
1955 P. 249. 
10. Shwachman, H.; Gahm, N.: Studies in Cystic Fibrosis of the Pancreas, a simpk yt 
test for the detection of excessive chloride on the skin. New Eng. J. Med. rest 
255:999, November, 1956. i E 
11. Garrand, S. D.; Richmond, J. B.; Hirsh, M. M.: Pseudomonas aeruginosa mer 


infection as a complication of therapy in pancreatic fibrosis (Mucoviscidosis). | cer 
Pediatrics 8:482, October, 1951 


IN MEMORIAM 


— 
~ 


by : 
Betsy C. Adriance, Galveston, Texas November, 1957 anti 
the 
or ¢ 
a S] 

A 


Marjorie Moss Jones, Washington (state) December, 1957 ical 
DEC 


Sister M. Adelgundis Forst, Garrett, Indiana November, 1957 


Emelia Lanzetta, West Palm Beach, Florida December, 1957 


Agnes Clements January, 1958 situ 
in 1 
Sister M. Athanasius Elwood, Jacksonville, [linois February, 1958 min 
Dr. Edward Mugrage, Denver, Colorado March, 1958 lial 
cyte 
fror 
ery’ 
little dusky room of his father’s house, into another that is fair and large, 


Death, to a good man, 1s but passing through a dark entry, out of one 


lightsome and glorious, and divinely entertaining. bod 
hel« 
—Clarke wit 
* Ist 
Ch 


Ame 


138 
BES. 


PRACTICAL IMMUNOHEMATOLOGY PROCEDURES 
FOR THE ROUTINE LABORATORY* 


By WILMA SPURRIER, M.T. (ASCP) 
Dept. of Hematology, Hektoen Institute, Chicago, Illinois 


Immunohematology procedures when correlated with the findings of 
the routine hematology study may often provide valuable information 
in cases where a hemolytic process is suspected. In hemolytic anemia 
we discriminate between those cases due (1) to intrinsic defects of the 
red cells and (2) to extrinsic factors which attack the normal red cell. 
The first group consists of congenital abnormalities such as hereditary 
spherocytosis, Mediterranean anemia, and sickle-cell anemia. In these 
disorders the red cell produced by the marrow is inherently or intrin- 
sically defective and as such is vulnerable to premature destruction. The 
techniques described in this paper are usually negative in cases of in- 
trinsic defects. However, there are instances where an acquired hemo- 
lytic process develops in addition to the primary disease and positive 
results have been reported. 

Extrinsic mechanisms resulting in increased cell destruction are nu- 
merous and varied. The malarial parasite, Bartonella bacillus, B. Welchii, 
certain viruses and chemicals can apparently act upon the red cells 
directly, leading to their destruction. Of great interest, however, is the 
immunologic mode of attack, seen clinically in the form of both iso- 
immune and auto-immune disorders. Iso-immune hemolytic disease is 
typified by erythroblastosis fetals, in which an antibody is built up in 
the mother which is injurious to the red blood cells of her own infant. 
In the auto-immune disorders (acquired hemolytic anemia), antibodies 
are built up which are injurious to the individual’s own cells. The 
methods of auto-immunization are quite obscure but it is postulated 
by some that certain red cells may become sufficiently altered to become 
antigenic. Alterations in red cell surface may conceivably occur when 
the cells are exposed to certain viral or other infections, or to chemicals 
or even malignant neoplasms or leukemias.’ Under such circumstances 
a specific protein (antibody) is built up against these new antigens. 

Another mechanism might be through that of a hapten (virus, chem- 
icals, etc.) combining with the cell, the hapten cell combination thus 
becoming antigenic and producing a specific abnormal protein. Such a 
situation is seen in the development of the quinidine platelet antibody 
in indviduals developing thrombocytopenic purpura upon repeated ad- 
ministration of quinidine.* 

Dacie® believes that during the course of disease the reticuloendothe 
lial system may produce abnormal proteins which behave like erythro- 
cyte antibodies. The primary abnormality is thus a pathological reaction 
from the antibody—forming tissue rather than a change localized in the 
erythrocytes.* 

The opinion has become prevalent that once an erythrocyte auto-anti- 
body has been demonstrated in hemolytic anemia, this antibody can be 
held responsible for the disease of the patient. Similar views are held 
with regard to the leukocyte and thrombocyte antibodies which have 


*Ist SPF Award in Serology, 1957. Read before the 25th Anniversary Convention, ASMT, 
Chicago, Mlinois, June 1957. 
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been demonstrated with increasing frequency during recent years jy | 
leuko—and thrombocytopenia. 

The erythrocyte antibody has the capacity to attack not only the indj- | wit 
vidual’s own cells but red cells of all humans, whatever the blood group, | att 
There have been a few cases reported where specific antibody, 1.e., anti- gh 
anti-e, were identified. These specific auto-antibodies react only with) em 
the patient’s own blood cells and cells that contain the homologous | jns 
antigen. These findings would suggest that increased destruction oj! wit 
the erythrocytes begins before the auto-immunization. This erythrocyte! WI 
destruction, which is not referable to antibodies may liberate more spe to 
cific erythrocyte antigens than normal. In predisposed individuals with) “w 
an unusual propensity for developing antibodies this may give rise t 
more auto-antibody formation, often with specific components. In this 
hypothesis only secondary importance is thus ascribed to the auto-anti 


body. 

The auto-antibody appears to be firmly attached to receptor groups! ) 
on the red blood cell and in vitro cannot be displaced by repeated wash-| ,y, 
ings with salt solution. Being a globulin, the antibody adherent to th ya 
surface of the red cells reacts with human antiglobulin serum (usually| cal 
prepared in rabbits) with the result that agglutination takes place in} 
the test tube (positive Coombs test). Cells coated with auto antibody| . ( 
are either injured directly because of this coating or only after becoming}, 
agglutinated in masses. Agglutinated red cells are probably immediately} on 
vulnerable, and thus easily lysed by such factors as complement an por 
mechanical trauma. 

Numerous types of hemolytic antibodies have been differentiated but} ;,, 


in general, they may be divided into the following categories: (1) agglu | 
tinating: warm and cold, and (2) hemolysins: a number of differen 
varieties may be further distinguished. For example, some agglutinating} T}, 


antibodies are “complete,” i.e., will function against red cells in salt solu 


tion; while others are “incomplete” and can be demonstrated in vitto| .ey 
only by use of a protein-rich medium. Some cold hemagglutinins appear! w, 
to react only at low temperatures, whereas, others have a high thermal ry 


amphitude (from 3° C. to 30° C.). ( 
In our hematology department any patient who shows clinical evi 


dence of hemolysis has the following blood study. Direct and indirect) po, 
Coombs test, titration of warm and cold agglutinins, antibody screening} cay, 
with enzyme treated cells and test for cryoglobulin. These tests can be jg , 


performed on specially drawn clotted blood or on the oxalated specimens! Th 
sent to the laboratory for routine blood counts. of 
Coombs Test pre 

The antiglobulin test is one of the most sensitive for the demonstra-, tha 
tion of the “incomplete” antibodies, such as are found in hemolytic) zor 
disease of the newborn, blood transfusion reactions and acquired hemo} \ 
lytic anemias. tin 
The Coombs antibody is not a single antibody but a multiplicity 0) tio 
antibodies. Dacie® was the first to consider that an antiglobulin serum} fal: 
neutralized with small amounts of gamma globulin failed to react with) pac 
Rh-sensitized cells or with cells from patients with acquired hemolytic) an¢ 
anemia of the “warm-antibody type.” The serum would, however, reat! ts \ 
with cells sensitized by normal cold antibodies or with cells from pa the 
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tients with acquired hemolytic anemia of the “cold-antibody type.” 

It is important to realize that the Coombs reagent does not react 
with a specific antibody, but rather with any human globulin which 1s 
attached to the cells. The volume of saline used in washing the cells 
should be large in comparison with the volume of packed erythrocytes 
employed ; this is essential to the proper performance of the test since 
insufficient washing may leave traces of serum proteins which react 
with the antiglobulin serium, causing a weak or falsely negative reading. 
When there is doubt as to the adequacy of the washing it is preferable 
to wash excessively rather than insufficiently, since antibodies do not 
“wash off” in these circumstances. 


Test Tube Procedure For The Direct Test: 

(1) Wash 0.5 ce. or less of blood in a 13 x 100 mm. test tube with 
three changes of isotonic saline. 

(2) Make a 2 per cent saline suspension from the packed red cells. 

(3) Set up three small (10 x 75 mm.) test tubes. In the first, place 
two drops of undiluted antihuman globulin serum; in the second, two 
drops of the antihuman globulin serum diluted 1:4 with 0.85 per cent 
saline; in the third, two drops of the serum diluted 1:8. Label the tubes 
and to each add one drop of the 2 per cent cell suspension. 

(4) Incubate at 37° C. for 30 minutes 

(5) Shake the tubes gently and check for agglutination with the naked 
eye. If no clumping is visible, check with a hand lens or with the low 
power of the microscope. 

(6) If negative, centrifuge for two minutes at 1000 r.p.m. Check again 
for agglutination as above. 

Positive and negative controls are also carried with this test. The 
negative control is a 2 per cent suspension of O Rh positive red cells. 
The positive control cells may be made as follows: Incubate equal parts 
fa 2 per cent suspension of washed normal group O Kh positive red 
cells and anti-Rho blocking antibody serum for 30 minutes at 37° C. 
Wash the cells with four changes of isotonic saline and resuspend as a 
2 per cent suspension. 

Comment: When small amounts of antibody are fixed on red cells, 
such as results when red cells are exposed to low concentration of anti- 
body, potent anti-human globulin serums may give negative or signifi- 
cantly weaker reactions than may be obtained if the anti-human serum 
is diluted.* This is a manifestation of the so-called prozone phenomenon. 
[he prozone phenomenon may be obviated by increasing the amount 
of antigen to a more favorable proportion to the amount of antibody 
present. Many workers prefer the slide test Coombs because they feel 
that the 40-50 per cent suspension of cells is not as subject to the pro- 
zone phenomenon. 

When there is the possibility of the presence of “cold” auto-agglu- 
tinins, particularly in disease and occasionally in pregnancy, an addi- 


} tional step in the procedure is required to eliminate the possibility of a 


falsely positive reaction. After the red cells have been washed and 
packed, incubate them in a water bath at 37° C. for one to three minutes 
and add the antiglobulin serum to the cell suspension while the latter 
is warm. The purpose of this step is to elute the “cold” antibodies from 
the surface of the red cells.’ 
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In the “direct test” unknown red cells are tested to determine if they 
have been sensitized in vivo; in the “indirect test” a serum under tes 
for the presence of antibodies is allowed to react with specific red cells 


(usually at 37° C. for one hour) to see if the red cells become sensitized | 


in the process. Another important use of the “indirect test” is to use 
a known reagent serum against red cells under test to determine the 
presence of certain agglutinogens not detectable by ordinary agglutina. 
tion methods, i.e., D" antigen. 


Indirect Coombs Test Procedure—for testing a serum containing | 


unknown antibodies: 

(1) Make 2 per cent suspension of red cells of known antigenic con- 
tent. 

(2) Incubate equal quantities of these suspensions and serum at 37 
C. for 30-60 minutes. 


(3) Wash cells with three changes of isotonic saline and proceed as 
} 


with the “direct” test. 

For testing unknown cell antigens proceed with sensitization as above 
using known anti-serums. 

Comment: Frequently the patient’s serum is tested against cells sus- 
pended in serum, plasma, or bovine albumin; this is sometimes unsatis 
factory since so many patients in need of transfusion have rapid sedi- 
mentation rates; the rouleaux formation is difficult to distinguish from 
true agglutination, and may even mask it. To be certain of the validity 
of clumping, rouleaux formation must be eliminated entirely; the anti 
globulin test does this, since erythrocytes are washed in saline, and 
the antiglobulin serum is too dilute to support rouleaux. 

Titration of Serum Antibodies 

These titrations are done to determine the amount of antibody free 
in the serum in cases where there is a positive “direct” or “indirect 
Coombs test. 


1. A rack of test tubes 10 x 75 mm. are set up and numbered accoré- | 


ing to the dilution of the serum in the tubes, as 1:1, 1:2, 1:4, 1:8, ete 
A series of tubes are used for the detection of both the “saline” or 
complete antibody and the “incomplete” antibody. The saline antibody 


will react in both saline and albumin. The “incomplete” antibody will! 


cause clumping in albumin, serum, or plasma, but not in saline. 
2. Using a 1 cc. pipette deliver to the bottom of all tubes but the 


first 0.1 cc. of 20 per cent albumin or 0.1 cc. saline. 


3. Deliver 0.1 cc. of patient’s serum to the first tube and 0.1 cc. to the 


second tube. Mix the contents of the second tube and discard pipette. 
With a clean pipette transfer 0.1 cc. from the second tube to the third 
tube and mix, etc. When the last tube has been mixed, draw up 0.1 
cc. and discard. 

4. With 1 cc. pipette add 0.1 cc. of a 2 per cent cell suspension to 
each of the tubes. The type of red cells used is determined by the type 
of antibodies suspected to be in the serum. If it is a case of specific 
iso-antibodies then the cells must contain the corresponding agglutino- 
gens. If it is an auto-sensitization then the patient’s own cells, cells of 
the same type as the patient and Type O cells might be used. Cells for 


the saline titration are washed and suspended in saline. Cells for the 


protein are suspended in albumin or AB serum. 
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5. Shake tubes well and place in 37° C. water bath for two hours. 

6. After incubation period, shake tubes just enough to dislodge but- 
ton from bottom of tube. Observe for agglutination macroscopically. 
Record as end point the tube containing the greatest dilution of serum 
which causes definite macroscopic agglutination. Check end points and 
weak agglutination with the microscope. 

Comment: The diluent used is of greatest importance in the demon- 
stration of Kh antibodies and other tso-antibodies. The enhancing in- 
fluence of normal serum as a diluent in the demonstration of immune 
anti-A, and its relative superiority to serum-albumin mixture is fairly 
characteristic for immune anti-A and anti-B. Baby’s cells which were 
sensitized by immune anti-A antibodies are better agglutinated in 
normal adult serum than in the serum-albumin mixture, in direct con- 
trast to cells sensitized by the Kh antibody.’® In acquired hemolytic 
anemia the patient’s cells agglutinate in either adult serum or serum- 
albumin. However, the majority of cases react best in the serum-albu- 
min mixture similar to cases of Kh sensitization. 

The titration procedures are summarized in Table I. 


TABLE | 
Titration of “Warm” Agglutinins 


Incubate at 37° C. DILUENT FOR SERUM AND CELL SUSPENSION 


20 percent Albumin 
SALINE or AB Serum 


0.1 cc. Enzyme 


6.1 cc. Dilution of Patient's Serum 6.1 cc. Washed Cells ‘reated Cells 0.1 cc. Washed Cells 


1:4 


Procedure for Enzyme Treatment of Red Cells: 

All cells are washed four times in normal saline, packed and then 
divided in two parts; one part is reconstituted as a 2 per cent saline 
suspension and used as untreated cells for the saline agglutination titra- 
tion, the other part treated with trypsin® or papain and used for com- 
parative titration in saline and by the indirect antiglobulin method. 

1. To nine parts of four times washed packed red cells, 

2. Add one part of a 1 per cent trypsin (Difco) in standard phosphate 
buffer solution. 

3. Mix well, place in water bath at 37° C. for one hour. 

4.Wash three times with normal saline. 

5. Dilute packed cells in saline to make a 2 per cent suspension. 

3eyond the end point of a titration, which is the highest dilution at 
which clumping is observed there are usually some cells which though 
coated, do not form clumps, and coating of these unclumped cells can 
be detected by the antiglobulin test. 

The antiglobulin test is carried out on the cell sediment in each tube 
of the saline agglutination titration and trypsinated cell titration where 
no clumping was observed at the end of the period of incubation. The 
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cells are washed four times and two drops of antihuman globulin seryp 
added and mixed with the cells. 

Comment: Trypsinization causes antigens Rho, rh’, rh”, hr’, and hr 
to become somewhat more readily coated not only by bivalent anti 
bodies, but also to a greater degree by univalent antibodies. This is als 
true for the antigen receptors in cases with auto-antibodies of the | 
“warm type.” The trypsinated cell antiglobulin method carried out jy 
the test tube and using a high titered antiglobulin serum yields titers | 
equal to or higher than other methods. 

M and N factors are largely destroyed by enzyme treatment of re 
cells*. Trypsin treatment neither affects the sensitivity of the Ke 
antigen nor its ability to become coated with specific antibodies. Kidd| 
antigen is affected in the same fashion as the Kell. In spite of the fae 
that trypsinated Kell positive cells are coated with univalent antibodies | 
they fail to clump when saline suspended. In these two respects th 
Kell factor is affected differently by trypsin than the Rho factor. Th 
Duffy factor seems to be completely destroyed and unable to react wit! 
its specific antibody. 

Although trypsinization of erythrocytes affects antigens differentlh 
it makes certain antigens more sensitive and permits detection of anti 
bodies specific for them when present in low titer. The method yields 
sharp and more easily read end points, and eliminates the prozone effec 
found with some serums. 

A, B, P, S, Le*, Cellano, and Lw?* factors are made slightly mor 
sensitive or unaffected by trypsinization. 


~ 


Cold Agglutinins 


Procedure: Venous blood is allowed to clot at room temperature or 
at 37° C. The clear serum is then separated and removed after centrifu 
gation. Tests are carried out immediately or the serum is stored i1 
stoppered tubes in a refrigerator and the tests performed within a fey 
days. This is an important factor, particularly in sera of low titer sine 
there is a certain amount of deterioration on storage. 

The cold agglutination is independent of the blood groups, is optimun 
at 0 to 5° C. diminishes with rise in temperature, and is no longer] 
demonstrable at 37° C. The erythrocytes in the test are obtained fron 
group “O” donors. Oxalated blood is washed three times in a large 
volume of saline and a 2 percent suspension of cells in physiologica 
saline is made. Almost all of the tests are carried out with cells that are! 
one to four days old. 


1. Serial two-fold dilutions of serum or plasma in saline are made it 
0.2 ml. amounts in 10 x 75 mm. test tubes. 

2. Equal volumes of a 2 per cent cell suspension are added, the tubes 
shaken and stored in a refrigerator for two hours or overnight. 

3. The tubes are usually placed in a cold water bath before the read 
ings are made. In reading the tubes, the tubes are shaken gently to/ 
loosen all of the cells from the bottom of the tube and to allow thorough} 
mixing. The agglutination is graded from 4+ to 1+, the former repre} 
senting a single hard clump of cells not broken up on mixing while the 
latter indicates a finely flocullar agglutination, easily visible withow 
magnification. 
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4, After the readings are made in the cold, the racks of tubes are 
placed in a water bath at 37° C. for two hours. All the positive aggluti- 
nation should be completely reversed by this procedure. 

Comment: Factors influencing the occurrence and titers of cold 
agglutinins as reported by Finland et al:'' Cold agglutinins of 1:40 or 
higher are found in cases of primary atypical pneumonia of unknown 
etiology. The first positive results are observed between the seventh 
and twenty-seventh days but mostly during the second and third week. 
The maximum titers occur mostly between the eleventh and twenty- 
fourth days. There are a number of cases in which the maximum was 
not attained until the fifth week or later. The occurrence of cold agglu- 
tinins and the height to which the titers rise is related to the severity 
of the disease. The higher the patients’ temperatures, the greater is 
the proportion of cases with high cold agglutinin titers. The longer the 
fever persists the greater is the proportion of cases having high titers. 

The thermal range of the cold agglutination reaction has been studied 
from sera of atypical pneumonia. In general, the higher the titer, the 
more likely is the agglutination to persist as the temperature is in- 
creased above 0° C. In sera with low or moderate titers, the agglutina- 
tion is completely abolished at room temperature (22 to 25° C.), while 
those with higher titers in the cold often showed considerable aggluti- 
nation even at 30 to 35° C. This is true for sera of atypical pneumonia 
cases with or without anemia as well as in cases of hemolytic anemia 
without pneumonia. 

The titer of cold agglutinins is not affected by heating at 56° C. for 
one-half hour. Temperatures of 66° C. or higher are necessary to com- 
pletely remove cold agglutinins from the sera. 

The indicator cells which are stored in the original plasma give a 
higher titer and clearer end points than the cells which are stored as a 
2 per cent suspension in saline. Cell suspensions of lower concentra- 
tion (1 per cent) than the one routinely used may also yield higher 
titers in some sera in which the cold agglutinin content is low. 


Test for Cryoglobulin 

Blood is collected in a warm syringe and allowed to clot at 37° C. 
\fter centrifugation, the serum is separated from the clot and kept in 
a refrigerator at 5° C. for several hours or over night. If cryoglobulin is 
present a small translucent button forms at the bottom of the test tube. 
This button dissolves on warming in a 37° C. water bath. As the 
temperature is lowered again a heavy floculant precipitate will appear, 
settle and form a gel in the test tube butt. Repeated heatings and cool- 
ings should not alter these characteristics. 


Discussion 

The procedures described in this paper have been used successfully 
in our hospital and in many other laboratories in studying cases of 
} hemolytic anemia. The techniques are not complicated and require 
| very little in the way of equipment that is not already available in most 
routine departments. There are many additional tests such as elutions, 
differential absorptions, layering antiglobulin and mixed agglutination 
of Coombs, acidified serum for detection of “cold” hemolysins, evc.., 

| which are suited only for the research laboratory. 
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The “direct” and “indirect” antiglobulin tests have proven to be the 
most useful as a screening procedure. The antiglobulin test is a simple 
and reliable method of distinguishing certain cases of idiopathic ac 
quired hemolytic anemia from other hemolytic processes due to con. 
genital abnormality of the red blood cells, and from hemolytic anemia 
caused by cold agglutinins, alpha or beta agglutinins, chemicals, burns, 
etc. A positive antiglobulin test occasionally reflects a hemolytic con- 
dition concurrently existing with another systemic disease such as 
lymphatic leukemia, Hodgkin’s disease, recurrent thrombocytopenic 
purpura, disseminated lupus erythematosis, osteosclerotic anemia, hypo- 
plastic anemia later becoming frankly hemolytic.’ The indirect anti- 
globulin test is especially sensitive in detecting the “free” antibody ir 
the serum of severe cases. 

Patients with hemolytic anemia frequently receive a large number of 
blood transfusions. It is important to study their serum for the presence 
of specific blood group antibodies which may be responsible for transfu- 
sion reactions. This can be done by the titration methods and the anti- 
globulin test using the patient’s serum and different cell types that are 
available in most blood banks. 

Within recent years importance has been placed on the finding of 
cold agglutinins in the patient’s serum. From the results of in vitr 
studies the agglutination of erythrocytes renders them more susceptible 
to hemolysis when subjected to mechanical stimuli.’* Certain authors 
also suggest that cohesion of erythrocytes may lead to their increased 
mechanical destruction while in motion in the circulation.’* In patients 
with atypical pneumonia, particularly during the height of the disease 
in severe cases, there may be transient reduction in the skin tempera- 
ture, especially in the extremities. This may occur during chills or as 
a result of the administration of antipyretics.’ In patients with marked 
cold auto-agglutination, there is usually a wide thermal range and sig- 
nificant agglutination may still occur at the temperatures which are | 
attained in the skin of the extremities under such conditions. This might 
conceivably represent the conditions under which hemolysis might occur 

Significant titers of cold agglutinins are found in cases of primary | 
atypical pneumonia, mumps complicated with orchitis, and occasionally | 
in tropical eosinophilia, and infectious mononucleosis. Cold agglutinins 
have also been described in many other conditions, notably in associa- | 
tion with various blood dyscrasias, liver diseases, and in allergic and 
peripheral vascular disorders. The occurrence in these conditions is still 
sufficiently rare that only individual cases or very small groups of cases 
have been reported. The only infectious disease in which cold auto- 
agglutination has been found with any regularity is trypanosomiasis.’ 


Cryoglobulinemia has been reported in Kala-azar, subacute bacterial 
endocarditis, multiple myeloma, and chronic lymphatic leukemia. In a 
few of these conditions elevated cold agglutinins or hemolytic anemia 
were present. } 

The immunohematology procedures described in this report only de- 
tect the presence of erythrocyte agglutinins. The mechanisms by which 
actual lysis takes place in vivo are not clearly known, and pee 
vary from case to case. Hemolysins may play a role, but our present 
in-vitro techniques fail to demonstrate them in most serums where there | 
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are auto-agglutinins. Tissue lysins acting upon antibody-coated cells 
may also be of some importance. Enzymes such as Beta-glucuronidase 
and hyaluronidase’ are tissue enzymes which have been proven to be 
hemolytic for red cells in-vitro. The spleen may function not only as a 
tissue lytic agent but as a trapping organ for already injured cells, thus 
causing lysis. Some or all of these may be factors that play a part in 
the abnormal destruction of the red cells. 

The auto-antibodies alone must then be of secondary importance. 
Evidence in support of this hypothesis is provided by the frequent clini- 
cal and hematological remission observed after splenectomy or ACTH, 
Cortisone therapy in spite of unchanged auto-immunization as estimated 
by the result of a positive direct Coombs test. 

Recent studies, principally survival-time determinations on erythro- 
cytes, have shown that hemolytic syndromes are common as a compli- 
cation of a large number of diseases, such as leukemias, Hodgkin's 
disease, reticulum cell sarcoma, generalized cancers, infections, liver and 
renal disease. In these disorders there are usually no signs of auto-immu- 
nization though a few cases have demonstrated positive Coombs test. 


Summary 

There are certain practical immunohematology techniques such as 
the antiglobulin test, antibody titrations, enzyme treatment of cells, 
and cold agglutinations which can give valuable information in some 
cases of hemolytic anemia. These procedures should be employed in as 
many laboratories as possible as aids in studying the hemolytic process. 
It should be pointed out, however, that there are many cases of clinical 
hemolysis which give completely negative results. Either our present 
tests are not sensitive enough to demonstrate the presence of an immune 
erythrocyte antibody or other factors are responsible for the lysis of 
red cells that require new methods of detection. 
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AMONG THE NEW BOOKS 
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ICAL TECHNOLOGIST. Edition by 
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Second 


Seiverd, 


Doctor's Clinical Laboratory Director of 
Research, The Horizon Laboratories, Glen 
dale, Arizona. Lea & Febiger, Philadelphia 
Pa 1958. 275 pages. 76 illustrations, 13 
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the medical 
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STEROID ANTIBIOTICS, by E. P. Abra 
ham, M.A., Ph.D. (Oxford), John Wiley & 
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One of the annual series of Ciba Lectures 
in Microbial Biochemistry comprise this 
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Cephalosporins, and their Structural 
Functional Relationships will appeal more 
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and were 


another 
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CURRENTS IN BIOCHEMICAL RESEARCH, 


1956. Edited by David E. Green, Institute 
for Enzyme Research University of Wis 
consin Madison Interscience Publishers 
New York & London 1956 713 pp. 69 
illustrations, 29 tables, $10.00 
There are some 27 contributors to this 
wealth of material for the chemical re- 
searcher and medical technologist, alike 
Stressing the objectives “to communicate 


to non-specialists an overall impression 


the significant problems in each field,” as } 


well as to “point up the broad strategy of 


current research,” this volume is more thar 


adequate. It will be used for reference t 
evaluate the present status of these major 
fields 

non-Current List articles along with the 
review articles also listed in the Current 1 


The 1958 volume of the Bibliography of Medi 
cal Reviews is arranged by subject with 4 
separate author index and will contain approx 
mately 2900 references to review articles 
clinical and experimental medicine and alli 
fields which have appeared largely in 1957 
Copies of Volume for 1958 will be available 
from the Superintendent of Documents U.S 
Government Printing Office, Washington 25 
D.C., at a price presently estimated at $1.25 


|_| 
} } 
| 
i 
\ 
1 
d 
| 
fo on 

| 

t 
p 
\ 


A NOMOGRAM FOR THE RAPID CALCULATION OF 
TUBULAR REABSORPTION OF PHOSPHORUS IN 
HYPERPARATHYROIDISM*+ 


By BEVERLY BUCKNER, B.S., M.T. (ASCP) and 
CHARLES E. JACKSON, M.D., F.A.C.P. 
Caylor-Nickel Clinic, Bluffton, Indiana 


\lthough hypercalcemia is the most reliable diagnostic criterion for 
hyperparathyroidism, it is not pathognomonic of the condition and in 
some patients with borderline elevations of the calcium level further 
laboratory procedures are necessary. In 1956 Chambers, Gordan, Gold 
man and Reifenstein* reported their evaluation of several tests for hyper- 
parathyroidism and emphasized the usefulness of the tubular reabsorp 
tion of phosphate (TRIP) in the diagnosis of hyperparathyroidism in 
patients without renal insufficiency. Since parathyroid hormone causes 
a decreased reabsorption of phosphate in the kidney tubules, it was 
suggested that parathyroid function might be measured by the deter- 
mination of the percentage of phosphorus filtered by the glomeruli which 
is reabsorbed by the renal tubules. 

It is the purpose of this paper to present a nomogram* (Figure 1) 
which simplifies the calculation of the tubular reabsorption of phos 
phorus (TRI?) based on the following formula of Nordin and Fraser.’ 


urme phosphorus serum creatinine 
%TRP = 100] 1— 


urme creatinine serum phosphorus 


Since only the relatively common chemical tests for phosphorus and 
creatinine are required, the determination of TRP is readily adaptable to 
most clinical laboratories. Although the original authors* refer to the 
determination of phosphates, the actual laboratory analysis is for in- 
organic phosphorus, which was determined in our laboratory by the 
method of Simonsen, Wertman, Westover and Mehl.* Creatinine levels 
were determined by the method of Bonsnes and Taussky,’ and only 
those patients with a serum creatinine level of 1.3 mg% or less were con- 
sidered to be without renal insufficiency. Serum calcium levels were 
determined by chelation using the method of Fales® as modified by Buck- 
ner and Shively.’ 

The normal values as presented by Chambers, Gordan, Goldman and 
Reifenstein® established by 66 control studies on 53 subjects and 40 
studies on 10 patients, are as follows: 


%TRP 
Normal 78-91 (Mean 84.3) 
Hyperparathyroidism 41-82 (Mean 65.0) 


In the study of individuals from families with hereditary hyperpara- 
thyroidism,® we found the TRP to be helpful not only in establishing 
the diagnosis of hyperparathyroidism but also in the evaluation of the 
completeness of removal of hyperfunctioning parathyroid tissue. 

Summary 

\ nomogram for the rapid calculation of the tubular reabsorption of 

phosphorus (TRP) is presented 


Sponsored by the Caylor-Nickel Research Foundat 
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Figure | 


Nomographic chart for determining tubular reabsorption of phosphorus. With a 
traight edge, preferably a transparent ruler, connect the urine phosphorus value witl 


the serum creatinine value to a point of intersection on scale A. This point connected 
with the serum phosphorus value gives a level on scale B which connected to the uri- 


ary creatinine value indicates the %TRP on the final scale. 


REFERENCES 
. Bonsnes, R. W., and Taussky, H. H.: Colorimetric determination of creatinine 
by the Jaffe reaction. J. Biol. Chem., 158:581, 1945. 
. Buckner, B., and Shively, J. A.: Determination of serum calcium by a chelating 
method using a spectrophotometer. Am. J. Med. Tech. 21:269-273, 1955. 
. Chambers, E. L., Jr., Gordan, Gilbert S., Goldman, Leon, and Reifenstein, F. C., 
Jr.: Tests for hyperparathyroidism: tubular reabsorption of phosphate, phosphate 
deprivation, and calcium infusion. J. Clin. Endocrinol., 16:1507, 1956 
. Douglass, R. D., and Adams, D. P.: Elements of Nomography. New York and 
London, McGraw-Hill, 1947. 
Fales, F. W.: A micromethod for the determination of serum calcium. J. Biol 
Chem., 204:577-585, 1953. 
. Jackson, C. E.: Hereditary hyperparathyroidism associated with recurrent pan- 


creatitis. Clin. Res. Proc. 5: 185, 1957. 


. Nordin, B. E. C., and Fraser, R.: The effect of intravenous calcium on phosphate 


excretion. Clin. Sc., 13:477, 1954. 

. Simonsen, D. G., Wertman, M., Westover, L. M., and Mehl, J. W.: Determina- 
tion of serum phosphate by the molybdivanadate method. J. Biol. Chem., 166: 
747-755, 1946. 


— 


150 
ib 
ty 
Hy 
oT 
pr 
ou 
ta 
ye 
ha 
th 
ou 
pa 
in 
ar 

W 
R 
m 
| ti 
ul 
th 
| Ir 
ht 
4 in 

| 
pr 
6 | se 
li 
i p 
R 

An 


UNUSUAL CASES REVEALED IN ROUTINE BLOOD 
AND RH STUDIES* 


By HERMINE TATE, MT (ASCP) BB 
Lafayette Charity Hospital, Lafayette, Louisiana 


Many surveys have been made relative to the ABO groups and the 
incidence in which they occur.'**? The discovery of the Rh factor brought 
about additional immunohematological studies and procedures. The re- 
lated Rh-hr system, and the Du factor have also increased the complex- 
ity of the routine tests. 

It is the object of this paper to (1) present the statistical data obtained 
from routine studies of pregnant women admitted to Lafayette Charity 
Hospital from 1953 to 1957; (2) relate this data to the incidence of blood 
groups and Kh factors in the white and colored races; (3) discuss the 
probable causes of sensitization in these women, whether due to previ- 
ous pregnancies or blood transfusions, and (4) present some interesting 
facts found in the routine testing of donors. 

The obstetrical department of this hospital averages 4,025 deliveries 
yearly, of which 79% are of the colored race. We, in the Blood Bank, 
have the opportunity of doing serological and immunological studies on 
these cases. Some of the patients included in this present study attended 
our prenatal clinic or the State Health Clinic held in their respective 
parishes while others had little or no prenatal care and our work was 
not done until the time of delivery. 

Our Bank also processes blood from approximately 4,000 donors yearly, 
and a report of unusual findings on two donors is given. Some of these 
case-history studies will clarify the necessity of giving blood compatible 
for the factors C and E, as well as for the D factor to all females who 
are within or under the child bearing age. It is also advisable to do a 
routine check for the Du factor on Rh negative donors. 

Materials and Procedures 

During the period covered by this study our routine prenatal work 
consisted of ABO grouping and determination of the Rh, or D factor. 
When we found the patient to be Rh negative, we carried out complete 
Rh-hr studies on her, also on her husband when he was available. Com- 
mercially prepared sera that met or exceeded specifications of the Na- 
tional Institutes of Health were used. Routine screening tests for sensi- 
tization were dene on Rh negative women. In studying these, we used 
the albumin method with a panel of selected Group O CDE cells or cells 
from the patient’s husband. In addition trypsinized cells were used on 
some, and all were checked by the Indirect Coombs method, using anti- 
human globulin. We were able to observe the antibody titers at given 
intervals on some of the sensitized women. 

The blood group was established on donors by using commercially 
prepared sera, and, also the reverse grouping by using the donor's 
serum with known A B & O cells. The Rh classification was estab 
lished by the slide and modified test tube method, using Anti-D Serum. 
Rh-negative donors were further studied for the Du, C and E factors, 


* Third SPF Award, Blood Bank, 1957. Read before 25th Annual ASMT Convention, Chicago 
IHinois, June 1957 
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and a screening test was done for saline agglutinins and blocking ant; 
bodies. 


Analysis of Data 

The series in the first chart represents a total of 8,136 cases. After our 
work was established on a routine basis in 1953, we obtained a sample 
of blood from each patient on her first visit to the prenatal clinics, or 
upon admission to our hospital. In this chart we are concerned with the 
numbers of cde, Cde, cdE, and CdE women as they fall in the white and 
colored races. This work parallels other statistics relative to the per 
centage of Rh negatives in each race; however, our data ditfers slightly 
in frequency of combinations, namely CdE 

Chart number two indicates a portion of our study on 752 Kh nega 
tive women. Here we correlate the Blood Groups \, BLO, and AB with 
sensitization and non-sensitization in the women, and, also the frequency 


with which the various Kh combinations fall in the ABO groups. 
CHART +1 
8.136 Obstetrical Cases 
= OB Cases cde Cde cdE CdE 
White 2,516 342 28 i ‘ia l 
Colored 5,620 309 5O S 
CHART =2 


752 Rh Negative Women 


Non 
Sensitized | Sensitized cde Cde cdE CdE 
A. 23 249 241 22 7 2 
B. ) 98 80 20 l 
oO 16 330 302 35 
AB 29 28 l 


In chart number three we are handling 46 selected sensitized womer 
who have had 288 pregnancies with 292 babies. Also listed is the number 
of times we found antibodies and the pregnancy in which they were first 
detected. A few of the women in this series have records in our hospita 
dating back to 1938, at which time the Rh factor was not a known prob 


lem in blood transfusion. In each of these women blood was given prior | 


to the pregnancy during which sensitization was first detected. 


For example, one woman belonging to Group O cde did not have 


antibodies at the time of her fourteenth delivery. She received 500 c. 


of type specific Rh negative (cde) blood during this delivery. When this | 
woman returned to the prenatal clinic during her fifteenth pregnancy, } 
she was found to possess blocking or incomplete antibodies. She had the 


same husband for the past ten pregnancies, including the fifteenth. Ir 
checking our Blood Bank records, we were able to identify the donor 


Repeat tests on this donor indicated he was Rh negative (cde), but fur- 


ther testing revealed so-called “Rh negative” to be Du positive. 
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CHART 
Autop- 
Hist. of Ery- sies of 
Trans. with thro- Still- 
: : In- Rh Pos. blastosis births 
Number Non- | complete Complete or Rh Fetalis Neo- and Neo- 
_of Sen- Anti- Anti- Unknown Normal Recov- Sull- natal natal 
GravidaX Women sitized bodies bodies Blood Babies ered births Deaths | Deaths 
Colama 2 3 5 6 7 9 10 
l 46 44 2 1 2 2 l 12 1 4 
2 46 410 6 2 
9 65 13 2 22 7 6 4 2 
31 17 12 2 3 
f 24 10 4 1 10 10 2 2 
7 22 7 15 s 11 l 
12 6 6 2 
ll ) 4 l 4 2 
2 ) 2 1 2 2 l 
2 l 1 l 
l 2 l l l l l l 
15 2 1 l 


Columns 1 and 2 on this third chart show the number of women and how 
many pregnancies each had. Columns 3, 4, and 5 differentiate the women 
into sensitized and nonsensitized categories, and indicate whether com- 
plete and/or incomplete antibodies were present. In checking these with 
column #1, one can readily see in which pregnancy antibodies were first 
detected. Column #6 states the number of women with histories of 
transfusion with Rh positive, or Rh unknown bloods. Column #7 shows 
the number of normal babies and #8 the number having recovered from 
erythroblastosis fetalis. Column #9 reveals the number of stillbirths, 
and #10 the neonatal deaths. 

Let us take a cross section of this third chart. The first pregnancies 
included forty-six women of whom forty-four were found to be non- 
sensitized, one sensitized and possessing incomplete and complete anti- 
bodies, and one incomplete antibodies only. The two sensitized women 
gave histories of transfusions with group specific blood of unknown Rh 
factor. Data on the babies included thirty-two normal, one erythro- 
blastotic with recovery, twelve stillbirths, and one neonatal death. The 
number of women dropped to thirty-nine on third pregnancy, with 
thirteen showing sensitization. The data on third pregnancies included 
twenty-two normal babies, seven showing evidence of hemolytic disease 
of the newborn, six stillbirths, and four neonatal deaths. Another shift 
was noted in fifth pregnancies where the number of women dropped to 
31. Then at the sixth pregnancy another drop was noted in the number 
of women with, however, a steady increase in the percentage of those 
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being sensitized and an increase in the number of abnormal babies. 
Through the courtesy of the Department of Pathology we were able to 
chart the number of autopsies done on stillbirth and neonatal deaths, 


Within the past eighteen months we have noticed an apparently 
marked increase in the number of babies with hemolytic disease of the 
newborn due to ABO incompatibility. ; 

When the confirmation blood group was done using the donor serum 
at room temperature, only anti-A was demonstrable in two donors whose 
cells had been previously grouped as O. The tests were repeated and 
only at a lower temperature (18° C.) did anti-B become evident. No 
atypical antibodies were found in the serum of these donors. 


Case Histories and Clinical Data 

Case #1, a white female, group O Rh positive (CDe/c) gave a history 
of three well and normal children, with no interrupted pregnancies. A 
transfusion of Group O Kh positive blood was given at the time of her 
third delivery. The fourth baby showed clinical symptoms of erythro- 
blastosis fetalis. Tests on the baby’s blood showed her to be Group 
O Rh positive (CDE/c), the Direct Coombs positive. The serum of the 
mother, when tested with a panel of selected cells, showed antibodies 
against E with a titer of 1:64 and also antibodies against Kell. 

Case #2, a white female, Group O Rh positive (CDE/c) gave a his 
tory of her first three pregnancies terminating in spontaneous abortions 
at six weeks gestation. The causes were unknown. Her fourth, fifth, and 
sixth pregnancies were normal. The seventh baby was slightly jaundiced 
at birth but cleared up within a few days without specific medications 
The eighth child was delivered in our hospital on September 3, 1954. At 
six hours the baby became jaundiced. The hemogloblin was 19.0 grams, 
bilirubin 4.2 milligrams per cent, and the Direct Coombs positive 
(Ww 2akly). The baby’s blood proved to be Gri up A Rh positive (CDE/c) 
and that of the father Group A cde/c. Tests on the mother’s serum using 
a panel of selected cells were entirely negative for atypical antibodies 
Upon titration we found titers of 1:30 and 1:40 of anti-A and anti-B 
slightly “immune.” At twenty-four hours. the hemoglobin showed a 
marked decline while the bilirubin showed a sharp rise. A replacement 
transfusion was given using low titer Group O Rh positive blood to 
which 10.0 c.c. cf Group Specific Substance A and B had been added 
Kernicterus developed at forty-eight hours, and the baby died at seventy- 
two hours. An autopsy confirmed the diagnosis of erythroblastosis 
fetalis. During this woman’s ninth pregnancy, she was attended by a 
private physician. However, samples of her blood were sent to us at six 
months gestation. Titration at this time showed values of 1:160 and 


~ 


1:80 for anti-A and anti-B respectively. After partial neutralization both | 


anti-A and anti-B were found to be of the “immune” variety. No further 
prenatal work was done on this woman by us. She delivered in another 
hospital at nine months gestation. Blood on the newborn was sent t 
us and proved to be Group A Kh negative (cde), Direct Coombs nega- 
tive. The diagnosis, treatment, and results were the same as for her 
eighth child. Incidentally her children from the fourth, fifth, sixth, and 
seventh pregnancies were all Group A. 

Case #3, a white female, Group A Kh positive gave a history of n 
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blood transfusions or interrupted pregnancies. Her first six children 
were normal and well, but her seventh baby showed jaundice at twelve 
hours. Detailed studies on the baby, mother, and father showed the baby 
to be Group A CDE/c, mother Group A CDE/C and father Group A 
CDE/c. The serum of the mother proved to have blocking antibodies 
against the hr’(c) factor. The baby received one replacement plus sev- 
eral fractional transfusions. The child is well and normal at 2% years 
of age. This patient is now pregnant for the eighth time. Tests showed 
her to be free of hr’ antibodies at three months gestation, on February 
15, 1957. 
Discussion 

We can probably attribute antibody stimulation to blood transfusions 
in twelve of the women studied. Some definitely were the recipients of 
Rh positive or Du positive blood, while others received blood of unde 
termined Kh classification. 

We must not attribute all of the stillbirths recorded to Rh sensitiza 
tion. Some can be attributed to ABO incompatibility, some to little or 
no prenatal care, and some to syphilis (3.7% of the colored women 
attending the prenatal clinics were found to have a positive VDRL). 
Note the majority of the stillbirths occurred during the first few preg 
nancies when the number of sensitized mothers was still low. 

The apparently marked increase in the number of reported cases of 
erythroblastosis due to ABO incompatibility may be due in part to an 
increased awareness on the part of our pediatricians. This increase, then, 
could be due to an increase in the number of times the disease is diag- 
nosed, rather than to an actual increase in incidence. Also, the marked 
increase in the use of blood as a therapeutic measure may have some 
significance. We have just started keeping more complete records on 
those mothers found to have “immune” anti-A and B causing mild cases 
of ABO erythroblastosis. 

All females of child bearing age or under should receive blood com- 
patible for the C, Fk and ¢ factors as well as for the D. 

It is most important that all Rh negative (cde) donors also be proved 
Du negative. 

Summary 

Statistical data, correlating the white and colored races relative to the 
Rh factor has been presented. A report on 752 Rh negative women, 
showing sensitization and nonsensitization, and the incidence of the 
various Rh combinations in the ABO categories has also been included. 

A selection of forty-six sensitized women who had a combined num- 
ber of 288 pregnancies with 292 babies was charted. The chart reveals 
in which pregnancy antibody was first detected. The fact was established 
that previous blood transfusions were probably the cause of antibody 
stimulation in some of the cases. The number of normal babies and those 
recovering from erythroblastosis fetalis has been listed, also the number 
of stillbirths and neonatal deaths. 

One case with repeated occurrences of fatal erythroblastosis fetalis 
caused by ABO incompatibility was discussed. Also a case of sensitiza- 
tion to the E and Kell factors, and another case of sensitization to hr’ 
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sensitized by receiving a transfusion of Du positive blood. 


Temperature proved to be the critical factor when doing reverse or 


confirmation grouping on two donors who had been previously grouped 
as O. 


_ 
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CORRECTION 


March-April 1958, article entitled “Atypical Acid-Fast Bacilli” by Shirley 
McMillen. Atypical not A Typical. In line 10, same article, cocco-bacillary 
In the article, “Virulence Tests for Mycobacteria,” by Yosh Takimura, 
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CURRENT STATUS OF THE MT (ASCP) WITH RELATIONSHIP 
TO WAGES AND HOURS, UNIONIZATION, LICENSURE 
AND PROFESSIONAL RECOGNITION* 

DORIS S. WHITNEY, MT (ASCP), Executive Secretary 
Illinois Medical Technologists Assoctation 


Introduction 

Two years ago there was a terrific explosion in a hardware store in 
Roselle which made headlines all over the country. The explosion was 
due to an accumulation of gas when utility workers pierced a gas line 
while installing a street light. It had far-reaching effects on those in 
volved—a huge financial responsibility for the utility companies and 
tragedy in the families of the dead and injured. 

Laboratory personnel, be it ASCP registered or otherwise, is handling 
ingredients which unless treated with care could be explosive. These 
ingredients assigned to me as a member of this panel discussion are 


1) working conditions (wages and hours) 
2) union activities 

3) licensure 

4) professional recognition 


The material which I shall present has been collected from informa 
tion that has come to me from committee members, state journals and 
other publications through my work on the ASMT public relations 
committee. 

We all recognize the sad fact that there is a great shortage of medical 
echnologists and that the reason for this is INSUFFICIENT (and 
possibly—INEFFICIENT) recruiting. Possibly those who are trying 
to recruit are square pegs in round holes and aptitude testing as de- 
scribed by Dr. Hepler just a few minutes ago might not be a bad idea 
for our recruitment speakers. The two main factors influencing this lack 
of recruitment of trainees are (1) low salaries and (2) lack of profes- 
sional status. 

I. SALARIES AND HOURS 

Let’s take a look at the salary and hours situation and its possible 
solution, first realizing that any comparative study must be much more 
comprehensive than anything presented here because of differences in 
geographical distribution, types of employment (hospital, private office, 
industrial, etc.) and other factors. 

A. Current Status: What is the current status of salaries and hours? 

1. U. S. Department of Labor:' In its statistics for 1956-57 the U. S. 
Department of Labor reported on the average weekly salaries for women 
medical technologists. This report showed the highest average salaries 
in California and the lowest in New England. In other words the old 
adage of “Go West, young man” might well be changed to include 
young women as well. 

According to this survey, Chicago salaries would approximate $305.00 
1 month. 

2. Report of the Survey of Medical Technologists: In December 1953 

a survey of medical technologists was authorized and supported by the 


* Presented at the Spring Seminar, IMTA, March, 1958, Danville, Illinois 
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executive committee of ASCP under the auspices of the Board of Regis- 
try of Medical Technologists and the supervision of Dr. J. L. Arbogast. 
From all the questionnaires sent out only the general MT certificate 
group (6,724) was included for the tabulated report. Many very inter- 
esting conclusions could be drawn from the results. As for the salaries 
and hours the following facts may be of interest: 


Monthly Salary Hours per Week 
Average (6,724 250-299 40 
Regional 
Illinois 300-325 
Maine (lowest 175-200 


3. Illinois Hospital Association :* The 1957 survey of hospital salaries 
made by the Illinois Hospital Association includes 18 classifications. It 
reports comparisons of salaries of all classifications as well as other 
data. Only cash amounts paid are covered. The average “going” salaries 
and working hours of all districts in the state are as follows: 


Monthly Salary Hours/Week 
*MT (ASCP) $371 40.6 
Non-registered 301 40.5 


ls. Reasons for Changing Jobs: Interesting data in the survey authorized 


by Dr. Arbogast were the reasons given for changing jobs in order of 
frequency: 


1. family convenience, 

2. better working conditions, 

3. better pay. 
C. Actions Being Taken: What are other states doing about the work- 
ing conditions of the medical technologists ? 

1. Colorado: Dr. Catherine Anthony, Advisor to the Denver Society 
of Medical Technologists, reported on a meeting of pathologists and 
administrators where, among other matters, the technologists—their 
recognition and pay scale—were discussed. 

A committee headed by Dr. Eugene Hildebrand, Pathologist, and a 
Colorado administrator recommended a pay scale to be adopted for the 
medical technologists starting on September 1, 1957 with the following 


sliding scale: 
Starting salary 1 year 3 vears 

Unregistered 250 275 300 
Registered—no degree) 300 325 350 
Degree—not registered ) 
ASCP registered and degree 325 350 375 
Department supervisors \dd $25 to all classifications 
Chief technologist Minimum $450 


Many hospitals have already complied. 


2. Washington State: Following the lead of the Detroit Society, the | 


Tacoma Society members and five members of the executive committee 


*(Includes a high of $725 found in the Peoria district) 
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of WSSMT prepared recommendations as to minimum employment 
regulations to keep medical technologists in the field and not shifting. 


\ide 200-250 
Non-registered ) 300-350 
eligible ) 
experienced ) 
Jr. MT (registered less than 2 years) 350-400 
Sr. MT 
registered 2-5 years 400-450 
registered more than 5 years 450-550 
Supervisors 25-100 plus specific classification 
Call time—$3.00 per night stand-by-time, time and a half when 
called. 


Vacations—2 weeks after 1 year 

3 weeks after 3 years 

4 weeks after 7 years or more 
Sick leave 


Copies were sent to all pathologists requesting that they be discussed 
with the hospital administrators. 

3. Michigan (Detroit): The preliminary report of the Detroit Society 
of medical technologists’ study committee for the investigation of the 
laboratory problem was presented at a meeting of the Michigan Pathol- 
ogists. The survey was taken by the technologists because of lack of 
response to recruitment efforts and consisted only of four hospitals 
within the Detroit area. 

The Detroit Society made the following proposals: 

a. that the pay be commensurate with training and ability; 

b. that the training and ability of the ASCP registered technologist 

be utilized freeing them from tasks requiring no specific training; 

c. that there be pathologist-technologist conferences ; 

d. that the following pay scale be adopted ; 


\ide 250-300 
Non-registered 300-400 
eligible 
Army-Navy 
Jr. MT (registered less than 1 year) 400-450 
Sr. MT 
Registered 1-5 years 450-550 
Registered 5-10 years 600 


Supervisors—25-100 more than specific classification. 
4.New York (Empire State Association): Because of the activity of 
the unions the Empire State Association has set up a committee on 
economics with regional representatives. This committee's activities thus 
far are: 
a. sponsorship of recommendation of meetings with all hospital chief 
technologists to 
i. arrive at practical minimum salaries for all laboratory workers, 
il. discuss present working conditions, 
ili. discuss pros and cons of unions 
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iv. discuss need to improve professional status and enhance recruit 
ment ; 

b. mailing of “Salary Survey” to all laboratory personnel ; 

c. request for meeting with representatives of the hospital administra- 
tors for possible joint action to solve some of the economic prob 
lems. 

These are reports from just four state societies. Others are probably 

working along similar lines. 
II. UNIONIZATION 

At the ASMT House of Delegates in Chicago a report was read about 

union activity in Washington, D. C., with its intention of extending its 
activities to New York, Chicago and Detroit. This report dealt with 
the Federation of Technical Medical Personnel AFL-C1lO which ts char 
tered by the Office Employees International Union. 

Some of the reasons why the ASCP registered technologists do not 

even consider membership in this union are: 

1. incompatibility with our code of ethics; 

2. strength of the union in the strike ; 

3. prime interest of the union—economics (dues of $5.00 monthly with 
a possible $250 a year) 

4. placement of our profession under obligation to a sponsoring or- 
ganization with no understanding of our responsibilities 

\. Union Activity in Illinois: The only activity which has come to our 
attention thus far is that at the University of Illinois Medical Center in 
Chicago. There are three schools at the university—pharmacy, dentistry 
and medical—which employ all types of laboratory personnel. 

A meeting was called. Only those interested attended. The registered 
medical technologists were not interested in the union and did not go 
When a vote was called those attending the meeting voted “Yes” for 
an open shop. 

The intimation is that this particular organization may die of disinterest 
as it is almost impossible to affect the salary situation in civil service 
institutions. 

If you hear of any union activity, attend the meetings, vote and report 

to your society. 

III. LICENSURE 

This problem must be considered thoughtfully and carefully—it may 

be disastrous if hastily studied and planned. 
What is the purpose of state licensure? Protection of the public. 


A. Current Status in ASMT Constituent Societies: There are three con 
stituent societies in ASMT that have state licensure at the present time 
—California, Florida and Alabama. Many states are on the fence and are 
anxious to listen to the legislation conference at the 1958 convention. 
Bills are being introduced in a number of states by other organizations 
and are being carefully reviewed for action. Four bills have been intro- 
duced in New York State none of them by our affiliated society. These 
bills are not good and through vigilance and action are expected to be 
shelved or killed. 

B. Suggested Pros and Cons: A special mailing will go to each member 
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listing a number of pros and cons with comments that have been pub- 
lished in other state media, but a few will be stated at this time: 
1. Pros: (with the assumption that a bill for licensure would be good.) 

a. Would protect the Public Health by assuring laboratory work of 
definite standards. 

b. Would provide legal definition of the profession: no definition at 
the present—each court can set own interpretation. 

c. Would give positive control of schools of medical technology 
schools would be forced to meet certain minimum requirements 
(inspection by state inspectors, requirement for graduates to pass 
state examinations). 

2. Cons: 

a. Unnecessary duplication of authority, function and requirements 
of the Registry. Registry is voluntary, licensure is mandatory. 

b. Difficulty and cost of preparing a good bill with subsequent licen- 
sure examination and renewal cost to the technologist. 

c. Lack of reciprocity between states. The nursing and medical pro 
fessions are working for recognition of national certification to 
simplify reciprocity which they do not enjoy at present. 


C. Actions Being Taken 


1. Constituent Societies 
a. Massachusetts—licensing of approved schools 
b. Tennessee—liaison committee of four pathologists and four medi 
cal technologists to study (1) recruitment and (ii) state licensure. 
c. Missouri—recommendations of its Board of Directors at fall meet- 
ing, 1957 that the society go on record as 
i. opposed to unionization of the medical technologists ; 
li. opposed to any idea of creating a new independent certifying 
board causing a separation from ASCI; 
ill. opposed to state licensure in any form. 
2. ASMT Legislation Committee: This committee is currently work 
ing on the following problems to aid the constituent societies: 
a. remodeled model bill; 
b. proposed standards for the evaluation of state licensure: 
c. pros and cons of state licensure ; 
d. panel discussion on legislative subjects at the 1958 cony ention: 
e. methods of dealing with labor organization problems; 
f. methods of obtaining acceptable legislation. 
IV. PROFESSIONAL STATUS 
\s individual constituent societies and as members of ASMT we are 
progressing rapidly in professional recognition because of our good pub- 
lic relations in affiliations with other professional organizations. 
\. Illinois Medical Technologists Association: membership or represen- 
tation in the following: 
1. Tri-State Hospital Assembly 
2. Illinois Academy of Science 
3. Illinois Hospital Association—Committee on Paramedical Services 
4. Illinois Statewide Committee for Public Health. 
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Bb. ASMT: membership or representation in the following: 

1. National Health Council 

2. National Committee for Careers in Medical Technology 

3. Intersociety Committee on Laboratory Services 

4. American Association for Advancement of Science 

5. American Association of Blood Banking 

6. Board of Registry 

7. Board of Schools of Medical Technology 

&. Medical Technology Study Committee 

SUMMARY 
To summarize—you have heard a presentation on four controversial 
subjects affecting laboratory personnel: 

1. Salaries and Hours—present status and actions being taken; 

2. Union Activities—present status and actions being taken: 

3. State Licensure—present status, some pros and cons, actions being 
taken by the constituent societies and by the ASMT legislation 
committee ; 

4. Professional Status—I MTA and ASMT. 


CONCLUSION 


In conclusion—should we not 


l. recognize the need of all types of workers in our field be they lab 
aides, junior or senior technologists, instructors or chief technolo 
gists: 

2.continue to give thought and study to the problems of working 
conditions and state licensure ; 

3. keep constantly alert to any union activities ; 

4. work and cooperate with our pathologists and hospital administra 
tors on these mutual problems; 

5. be guided on these particular issues by the concentrated studies and 
reports of our state and national legislation and standards and stud- 
ies committees ? 


By our action on these subjects, we will affect not only ourselves but 
the pathologists, the hospital administrators and the public. 

Our enthusiasm and zeal, possible sense of injustice and dissatisfaction 
(or what have you?) may lead to an “explosion.” To avoid any unknown 
by-products of an explosive reaction, let’s handle our problems carefully 
and wisely. 
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EVALUATION OF STAINING PROCEDURES FOR SEX CELL 
DETERMINATION IN PERIPHERAL BLOOD SMEARS* 


By JOYCE HERTELL SCHENK, M.T. (ASCP) 
3315 Skellie Ave., Wesleyville, Pennsylvania 


Introduction 

In 1954, William Davidson and Robertson Smith published the results 
of their research involving sex determination using peripheral blood 
smears. In their work they described the chromatin nodule or “drum- 
stick” which appears characteristically in the polymorphonuclear leuko- 
cytes in peripheral blood smears of females in a ratio of at least 6 cells 
containing the structure in 500 neutrophiles counted. These structures 
have a homogenous, rounded, solid head, and are joined to the nucleus 
of the polymorphonuclear leukocyte by a single, fine chromatin thread. 
The head measures approximately 1.5,' in diameter. In the blood smear 
of the male the true drumstick is never found. Several structures may 
be confused with this drumstick, however. Among these are small clubs, 
less than 1, in diameter ;* minor lobes; and racquets, having a pale cen- 
tral area in the head. The quality of the smear, therefore, and the prepa- 
ration with which it is stained are of the greatest importance if accurate 
results are to be obtained. 

In the articles which have been written to date concerning this work, 
no methods for the processing of the smears have been given. Only the 
results of the drumstick tabulations are discussed in most of these with 
a passing mention of the stain used. Therefore, since the method of prepa- 
ration of the slides is of such consequence it is the purpose of this paper 
to present and discuss a number of staining techniques which would be 
readily available to most laboratories and to evaluate the results of these 
stains. 


Methods 

In order to become acquainted with the structural characteristics of 
the drumstick as well as the nuclear projections which may be confused 
with it, 20 random slides were studied. These were routine smears which 
came into the laboratory. They represented both sexes. These were 
studied until the typical drumstick became easily recognized and famil- 
iar. Ten smears were then studied in which the sex was unknown at the 
time of the examination. These were identified with 100 per cent accuracy. 

The next step was to determine the type of smear best suited to the 
study of these features. It was decided almost immediately that a fairly 
thin smear gave the best results. These smears should cover the slide 
almost completely in order to allow for tabulation of drumsticks in low 
leukocyte counts. Fresh venous blood is necessary for best results. Ox 
alating the blood causes undesirable changes in the leukocytes which 
add to the difficulty in identifying the drumsticks. 

When both the structure of the drumstick and its many characteristics 
had become familiar and the most desirable type of smear had been 
decided upon, a number of stains were studied in an effort to find the 
one giving the best results. The following data give the five stains and 
the staining methods used in this investigation. 


*Read on program 25th ASMT Convention, Chicago, Hlinois, June, 1957 
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A. Wright's Stain 

The preparation and procedure for this stain may be found in any 
comprehensive text book. It must be mentioned here, however, that jt 
is important for the purpose of sex determination that the stain be care. | Coat 
fully filtered. Precipitated stain adds obvious difficulties of the study of 
the blood smears. 


B. Giemsa Stain 
Preparation: The commercially prepared stain is mixed in a propor 
tion of O.1lcee per lee of distilled water. 
Procedure: Fix the slides in methyl alcohol for 3 to 5 minutes. Air 
dry them. Cover with Giemsa stain for 30 minutes. Wash with distilled 
water, 


~ 


C. Wright-Giemsa Stain 
Preparation: See above instructions concerning each of these stains 
Procedure: Cover the smear with Wright's stain for 3 minutes. Pour 
off the stain. Cover with Giemsa for a counterstain for 30 minutes. Wash <5 
with distilled water. 


~ 


D. Supravital Brilliant Cresyl Blue-Giemsa Stain 
Preparation of slides: Prepare the whole surface of the slides whic 
have been previously cleaned with methyl alcohol. The slides are pre 


pared by placing them in a staining dish and pouring a 1 per cent solu T 
tion of alcoholic Brilliant Cresyl Blue over them, and then draining] eith 
them. They will have a slight greyish-violet appearance. wit! 


Procedure: Smear the blood carefully on the dry slide prepared as} Wr 
above stated. Place the slide in a damp chamber for 5 to 10 minutes } tion 
A Petri dish with a wet filter paper lining is ideal for this purpose. Air | abo 
dry the slide thoroughly. Fix with methyl alcohol for 3 to 5 minutes | Sup 


Counterstain with Giemsa for 30 minutes fere 
) sibt 

EK. May-Grunwald-Giemsa Stain (Modified Pappenheim) mak 
Preparation: Make a saturated solution of May-Grunwald stain in abso f tiati 
lute alcohol. This requires approximately 6 grams per 100 ce of alcohol} con! 


Procedure: Fix the air-dried smears by immersing in a dish of filtered{ chat 


Mavy-Grunwald stain for 5 minutes. This solution can be used several} que 


times if it is protected from moisture. Rinse with distilled water and ait} pos: 

dry the smear. When dry, stain with Giemsa for 30 minutes and wash) whi 
with distilled water.' 

Results 

After the staining procedures had become familiar, five apparently) clys 

healthy females were chosen as controls. Their leukocyte counts ranged) po 

from 6,000 to 12,000. The drumstick tabulations on the group ranged! \W,; 


from 6 in 127 to 6 in 300. Venous blood was obtained from each of thes 
and a set of 5 blood smears was made. Each smear was stained by 
different method as mentioned above. Since each set of smears wasp 1. De 
obtained and stained separately from the others and no mass stainingh  ' 


was used, each stain was tested five times. The smears were studied and 5 Br 
evaluated individually. The results of this evaluation are listed in th og 


included chart. 19: 


= 
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EVALUATION OF STAINING PROCEDURES FOR SEX CELL DETERMINATION 


ny 
May-Grun- 
It Drumstick Wright- Supravital- wald- 
re Controls WBC Tabulation Wright's Giemsa Giemsa Giemsa Giemsa 
ot #1 6,000 6/223 Stain clear Too pale for Very clear Very pale Very clear. 
Identification | identification Accurate iden- | No elements Nuclear and 
not difficult of any cellular tification pos- identifiable chromosomal 
elements sible elements easily 
identifiable 
} 29 7,400 6/185 Stain pale but | Very pa Clear stain Pale stain Cellular ele- 
OT- | identification No identif Accurate iden- Cellular ele- ments fairly 
not difficult cation possible. tification pos- ments dis- clear 
sible torted 
: 9,400 6275 Stain precipi- | Very pale Very clear Very pale Very clear 
lec } tated. Drum- No identifi Accurate iden- Identification stain. Cellu- 
sticks hard to | cation pos tification impossible lar elements 
net ble possible easily seen 
' 12,000 6/320 Stain clear Very pale Very clear Very pale Very clear 
Identification No ident stain. Iden- Identification | Nuclear and 
} not difficult ation pos tifieation not mpossitle cellular ele- 
ns ble difficult ments easily 
ur identifiable 
ast 25 10,800 6177 Clear stain Very pale Very clear Very pale Very clear 
Identification » ide stain. Aceur- Cellualr ele Nuclear and 
not difficult ation ss ate identifi- ments dis- chromosoma! 
t cation possi- torted elements easily 
bl identifiable 
ict 
Ire Discussion 


The results of the comparison of the five stains left no doubt that 
either a Wright’s stain or a May-Grunwald stain when counterstained 
with Giemsa bring out the drumstick structure very clearly. A simple 
af Wright’s stain can also be used effectively enough tor accurate tabula- 


tes } tion, but the finer details of the drumstick are not a clear as with the 
\ir- | above stains. A Giemsa stain when used alone or as a counterstain for 
tes | Supravital Brilliant Cresyl Blue yields a smear that is so pale that dif- 
ferentiation of the nuclear or chromosomal elements is almost impos- 
sible. The several structures which can be mistaken for the drumstick 
make it imperative to use an effective, clear stain in order that differen- 
bso | tiation may be accurate. Even with a good stain the structures are often 


hol} confusing. When treated properly, however, the drumsticks have certain 


red} characteristics which aid in distinguishing them from minor lobes, rac- 
era} quets, etc. Thus with a good stain, a trained eye, and patience, it 1s 
ai-| possible for the examiner to identify correctly the drumstick structure 


sh} which is found only in the female blood smear. 


Conclusion 
For studying the chromosomal mass or drumstick which ts found ex- 


NYY? clusively in the female polymorphonuclear leukocyte, a moderately thin 


§") blood smear stained with May-Grunwald-Giemsa, Wright-Giemsa, or 

8) Wright’s stains gives the most satisfactory, accurate results. 
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Appendum 
The value of this test may be more thoroughly appreciated from the 
results obtained in a case which it was used. An opportunity to put 


the methods to a test arose after the research was completed and the 
paper had been finished. A 5 year old child was admitted to a local hos 
pital with suspected pseudohermaphroditism. In order that the true 
genetic sex of the child could be determined peripheral blood smears 
were obtained and stained using the methods and suggestions embodied 
in this paper. The stains chosen for the examination were Wright’s stain 
for simple tabulation and May-Grunwald-Giemsa for any close study 
that might be necessary or desirable. Close study and tabulation of the 
slides gave the following results: in five hundred polymorphonuclear 
leukocytes counted only one very doubtful drumstick-like structure was 
seen, and in another two hundred and fifty cells no drumstick structures 
were identified. The report submitted to the physician was that the child 
had no chromosomal structures which were diagnostic of the female 
The blood smears were consistant with those of the male. Subsequent 
surgery revealed that the child had a uterus and one fallopian tube. A 
structure which appeared upon gross examination to be an ovary, how. 
ever, was shown microscopically to be an immature testicle. The child 
had one developed testicle. His genetic masculinity was therefore prover 
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THE ANAEROBIC MICROCOCCI: 
INCIDENCE, HABITAT, GROWTH REQUIREMENTS* 
L. H. MATTMAN, GEORGIA SENOS} AND E. D. BARRETT 
Dept. of Biology, Wayne State Univ., Detroit, Michigan** 
Cooperating Hospitals: Detroit Receiving and 
Wayne County General 

This paper emphasizes the high incidence of anaerobic Micrococci en- 
countered in the examination of over 600 routine cultures from hospi- 
talized patients. Only the mass-forming, gram positive cocci, not strep- 
tococci or tetrads, were included in this study. 

The parasitic anaerobic Micrococci are of interest because of their wide 
distribution and the pathogenic potential of all described species. They 
have been isolated in pure culture from a variety of infected sites, in- 
cluding the urinary bladder,’ appendix, mastoid,? and from fatal cases 
of puerperal sepsis” * and pelvic abscesses.*® One fatal antibiotic-resistant 
infection, a pelvic abscess, was encountered in the present series. 

Isolation Technic: |’rimary cultures were made either in Cooked Meat 
Medium (Difco), or Fluid Thioglycollate Medium (Difco). These tubes 
were incubated at 37° C. for seven days before subculturing. 

A solid medium selective for anaerobic cocci was employed. Selectivity 
was obtained by incorporating gentian violet to prevent overgrowth by 
spreading Clostridia, as suggested by the work of Hall® and Holmes.’ 
Without such an inhibitor the rapidly growing Clostridia frequently 
cover a plate before appearance of the relatively slowly developing anae- 
robic cocci. In addition, this dye markedly inhibits growth of aerobic 
Vicrococci and members of the genus Bacillus 

Since an increase in agar concentration is known to restrain swarming 
of colonies, 3.5% agar was employed in the plates. 


Incidence of the Organisms: Of 437 cultures showing any microbial 
growth, 45% yielded one or more strains of anaerobic Muicrococci. It 
appears reasonable to omit the specimens which gave no growth, since 
these usually represent cultures taken after antibiotic therapy. 

This high incidence of 45% is similar to the incidence of Micrococcus 
aureus and M. albus’ and suggested that these anaerobes would be seen 
frequently if conditions for culture were suitable. 


Growth Requirements: It is probable that even more anaerobic cocci 
would have been isolated if enrichment had been used in the primary 
media. Many strains will not grow independently without serum, and 
thus are usually isolated only if a mixed flora exists. In the present study 
approximately 30% of isolates were “serophilic,” a characteristic pre- 
viously mentioned by Prevot.® 

Cooked Meat Medium and Fluid Thioglycollate appeared equally suit- 
able for primary isolation, since 45% of cultures in cooked meat showed 
the Micrococci and 46% of cultures made in fluid thioglycollate yielded 
positives. Inactivated serum should be added to either medium for opti- 
mum results. 

Either whole inactivated serum, or the lipoprotein fraction of bovine 


* Received for publication January 30, 1958 
P 


resent address, Parke Davis & Co. 
***This is contribution number seventeen, Department of Biology, Wayne State University.” 
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serum, PPLO Serum Fraction (Difco), proved useful for stimulatiy 
growth of these organisms. The most highly fastidious grew only wher 
10% Serum Fraction was incorporated in the medium. Filtered yeas 
extract (Difco’s Supplement C), was not beneficial, though it marked) 
accelerates the growth of Clostridia. Starch improved the growth of ce; 
tain strains only. 


Habitat of the Cocci: Strains of anaerobic Micrococci were cultured frop 


—-- 


the following sites: Appendix, bronchi, cul-de-sac, ear, eye, fallopian | 


tube, nasal sinus, throat, urinary bladder, uterus, vagina, wounds. 


Summary : Anaerobic Micrococci were found in 45% of routine diag 
nostic cultures. Every part of the body which has a “normal flora” cop 


tributed to this total. The appearance of these anaerobes in the eve and 
ear was unexpected since their presence in these organs has not beep| 


reported previously. The possibility that the ear and eye may becom 
infected with these organisms needs further investigation. 

For the first time, data were collected on the relative numbers o 
anaerobic Micrococci with fastidious growth requirements. All strains 
isolated grew well in mixed culture but 32% were unable to develo 
in pure culture either on blood agar plates, or in a variety of liqui 
media. Inactivated whole serum or ?P?LO Serum Fraction stimulate 
growth of these cocci. 
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TESTING COMBINED ACTION OF ANTIBIOTICS IN 
THE CLINICAL LABORATORY* 


By MRS. SARA H. CROWSON, M.T. (ASCP) 
1166 Cresthill Rd., Birmingham, Alabama 


In our laboratory during the first eight months of 1956 sensitivity 
tests were done by disc method on seventy-nine (79) gram positive 
rganisms and eighty-nine (89) gram negative organisms. The results 
of these disc sensitivity tests are shown in Tables 1 and 2. Three uniden- 
tified gram negative bacilli are not included in the Tables. All organisms 
have not been tested against the same antibiotics. The source of the 
material, the type or organism and the expected antibacterial activity 
of the antibiotics are considered in selecting the discs to be used in each 
case. For example: a Streptococcus pyogenes, beta hemolytic recovered 
fom the urinary tract would be tested against furadantin, gantrisin, 
chlortetracycline, tetracycline, dihydrostreptomycin and chloromycetin. 
Whereas, a Staphylococcus pyogenes aureus from an infected burn would 
be tested against furacin, penicillin, erythromycin, neomycin, tetracy- 
cine and bacitracin. Of the gram positive organisms tested against 


TABLE 1 
Results of Sensitivity Tests by Disc Method with Gram Positive Organisms 


j c 
e J ‘3 
Sis si >| ¢ 
Staphylococe us albus 42 | 
8 8/1 18 0;2)1 2); 14 7 1 4/1 
}1)3) 17 26 4/13 0} 31/11} 25) 
Staphylococcus aureus 3 
0.1 2 3 2 0 
R 1/1 1 0 1 2] 2 
Staphylococcus citreus 1 
§ 0 1 1 0 1 1 
R 1) 0 1 0 2 | 
Streptococcus beta | | | | | | 
8 3} 1 1/0 2 2 0 0 0 | 
R/i3/1] 6/2] 6)4 4 4 1 1 1 | 
viridans 6 | 
; 2/0] 3/0 4 0 3 3 4} 2 } | 
R 2/1] 1 3} 1] 2] 3 
Sweptococcus gamma 15 | 
5 3:0 7 0 0 1 4 1 0 0;0;0/;1/0 
R 1 9 2 7 3 7 2 
taterococe! 5 
; 2 0 | 1 0 1 2 0 0 0 
R 1 | 3 2 2 0 5 1 2 
Diplococcus pneuminiae 2 | | 
1 2 0 0 1 1} 2 
R 0 0 2 2 1 0.0 


8 Sensitive to the antibiotic, sulfonamide or furan. 

R Resistant to the antibiotic, sulfonamide or furan. 

For purposes of brevity, organisms which were reported as moderately sensitive are included with the sensitive and organisms 
which were reported relatively resistant are included with the resistant in Table 1 and Table 2. 


*2nd SPF Award in Bacteriology. Read before the 25th Anniversary Convention of ASMT, 
Chicago, Illinois, June, 1957. 
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TABLE 2 
Results of Sensitivity Tests by Disc Method with Gram Negative Organisms 


= = ‘al: ‘3 
| 3 
Escherichia coli 21 
8 2/0 2 0 
2/11 12/10) 2] 12/2 1 Teak 
Shigella ceylonensis 1 | 
3 0 0 0 1 0 0 
R 1 0 1 
Paracolonbactrum 4 } 
aerogenoides 0; 0; O 0 0 
R 1 1 $ 1 5 l 2 1 j 
Paracolonbactrum 14 
intermedium 8 1 0 0 1 0 7 0 0 0 
R 6) 6 8 2 1 
Paracolonbactrum 10 
coliforme 3 1; 3] 0] 7] OJ 0 0/0 0 
R 7 6] 3 1 4/2 1 2 
Klebsiella pneumonia 2 
5 0 0 0 0 0 0.0 
— 
Pseudomonas aeruginosa | 6 
3 0 0 0 1 1 0 000 0 0.0 0 0 6 \ 
R 2;2 6 3 2 3 6 2;2/)1 l 1 2 2 l 
Proteus Morganii 2 
0 0 0/ 0| oO 0 0 0 0 
R 1 1 1 1 1 1 
Proteus vulgaris 20 
8 1/0 0 1 0 0 3 0 
R 12; 2 10 0 2;2 
Aerobacter aerogenes 6 
5 0 0 0 0 1 0 0,'.0'0/°0 0 0 
R 5 2 3 5 4 2 2 3) 1 2 l 


penicillin 46% were resistant. Of the gram positive organisms tested 
against erythromycin 39% were resistant. Of the gram negative organ- 
isms tested against chloromycetin 52% were resistant, and of the gram 
negative oranisms tested against dihydrostreptomycin 87% were re 
sistant. Of the one hundred and sixty-eight (168) organisms tested by 
disc method twenty-seven (27) or 16% were reported resistant to al 
antibiotics against which they were tested.** 

We have been using for several years a tube serial dilution method 
for checking the results of our disc sensitivity test. It has been our 
practice to determine the Minimal Inhibitory Concentration of antibi-} 
otics versus organisms recovered from blood cultures. We decided to} 
modify the technique of the serial dilution test to include two anti} 
biotics and to thus test organisms which were resistant in vitro to all} 
antibiotics by the disc method. The technique of the test is as follows: 


_ 


Frozen stock solutions of antibiotics in a concentration of 1,000 micro 
grams per ml. are kept on hand. These stock solutions made from vials 
7 These twenty-seven organisms were used for further study. They were numbered consecu 


tively in the order in which they were isolated and studied. Numbers used with organism 
in this paper refer to our record numbers of bacteriologic studies 
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of sterile powder obtained from the apothecary or sterile solutions de- 
signed for intramuscular use diluted with broth are dispensed in 1 ml. 
quantities in serological tubes. We have found the Pfizer Diagnostic 
Kit of antibiotics quite convenient. It contains weighed quantities of 
the following buffered agents: penicillin, dihydrostreptomycin, Poly- 
mixin B, terramycin, aureomycin, chloromycetin, bacitracin, magnamy- 
cin and tetracyn. Other antibiotics may be available. This kit and refills 
are available upon request from Charles Pfizer and Co., Inc., New York, 
New York. 

\ fresh tube of each antibiotic to be used in the test is removed from 
the storage freezer. To 1 ml. of stock solution add 1.5 ml. of broth. This 
gives a working solution of 400 mcg/ml. 

Pipette 0.5 ml. of dilution broth into the second through the tenth 
tubes of a series of sterile test tubes prepared for each sensitivity test. 
Into the first and second tubes then pipette 0.25 ml. of each of the 400 
meg/ml. working solutions. Mix the contents of the second tube well 
ind transfer 0.5 ml. from the second tube to the third tube; from the 
third to the fourth, etc., mixing well before each transfer. Discard 0.5 
ml. from the ninth tube. The tenth tube containing no antibiotic serves 
as the control. To all tubes now add 0.5 ml. of a 1:10,000 dilution in 
broth of an 18-24 hour culture of the test organism grown at 37° C. The 
final volume in each tube is 1.0 ml. The antibiotic concentration ranges 
from 100 to 0.38 meg/ml. of each antibiotic in two-fold steps. In the case of 
fastidious organisms the 24 hour culture need be diluted only 1:200 or 
1:100. The series is incubated overnight at 37° C. and examined macro- 
scopically for growth. The lowest antibiotic concentration, in each case, 
which prevents growth (as manifest by turbidity) is taken as the Mini- 
mal Inhibitory Concentration (M.I.C.) or antibiotic susceptibility value. 
For example, if there is growth in the seventh, eighth, ninth and tenth 
tubes; no growth in the first through the sixth tubes, the M.I.C. is 3.1 
meg/ml. of each antibiotic. 

Results of the tests with combinations of antibiotics are shown in 
Figures 1 and 2. 

Discussion 

In reporting the tube test with combined antibiotics an organism 
showing a M.I.C. of 6.2 meg/ml. or less is considered sensitive in vitro 
to the combination of antibiotics. If the M.I.C. is 12.5 meg/ml. or 
greater, the organism is considered resistant in vitro to the combination 
of antibiotics. Fifty-five organisms have been tested by this method. 
Minimal Inhibitory Concentrations within the range of sensitivity were 
obtained with thirty-eight or 68%. 

The organisms tested by the tube method with combinations of anti- 
biotics had been found resistant to all antibiotics against which they 
were tested by the disc method. At intervals tube tests were done to 
determine the M.I.C. with individual antibiotics. With Proteus vulgaris 
No. 13 the M.LC. of dihydrostreptomycin was 25 mcg/ml. and the 
M.I.C. of chloromycetin was 25 meg/ml. With organism No. 23 the 
M.I.C. of neomycin sulfate was 50 mcg/ml. Against Proteus vulgaris 
(13) Polymixin B added to the chloromycetin showed antagonistic 
action. Dihydrostreptomycin showed synergistic action. Chloromycetin 
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plus Polymixin B showed synergistic action against Pseudomonas aery 
ginosa (16). 

In antibiotic synergism a large increase is observed in the rate , 
early bactericidal action and the rate of cure of infections beyond thar 
obtainable by simple additive effects of the agents. When a given dry 
pair results in synergism against a certain microbial strain, this effer 
is observed over a wide range of doses. In antibiotic antagonism -; 
large decrease is observed in the rate of bactericidal action and a reduc 
tion in the rate of cure of infections below that observed with the singk 
more active drug. The behavior of the organism in question, not 
chemical or physical interaction of the drugs determines the result , 
combined antibiotic action. Not even bacterial strains of the sam: 


CHLOROMYCETIN + DIHYDROSTREPTOMYCIN 
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species Or variants derived from the same strain behave in an identical 
manner.” Six strains of Proteus vulgaris were tested against a mixture 
f chloromycetin and dihydrostreptomycin. Only one strain showed a 
M.LC. in the sensitive range. One strain was sensitive to combined 


drug neomycin and tetracycline. Six strains of Escherichia coli were tested. 
effec] 4j] six strains gave M.I.C. values in the sensitive range when tested 


with various combinations. Dihydrostreptomycin plus tetracycline 
showed synergistic action against E. coli and against some streptococci 
nd Paracolon bacilli, but did not show synergism when tested against 
Proteus, Pseudomonas and Aerobacter. By this method combinations of 
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chloromycetin with dihydrostreptomycin and with tetracycline haye 
shown synergistic action against some gram negative bacilli and gram 
positive cocci. Combination of dihydrostreptomycin pilus tetracycline 
has shown synergistic action against some gram negative bacilli an 
gram positive cocci. Both synergism and antagonism have been demon. 
strated by combination of Polymixin B and chloromycetin, depending] 
upon the test organism. Neomycin plus penicillin, tetracycline and ter.| 
ramycin shows synergistic action against gram negative bacilli and gran 
positive cocci. 


The results shown by this method are comparable with those ob.| 
tained with other methods of testing combined action of antibiotics! 
They illustrate the need for checking the action of antibiotics against 
the bacterial species involved in a resistant infection where combined 
therapy is contemplated. Fixed drug combinations are undesirable ir 
the light of these findings and those reported by other methods. Al 
though the bacteriostatic or bactericidal power of an antibiotic gives 
only a rough estimate of its efficiency, sensitivity testing is a useful} 
tool. It is the responsibility of the laboratory to establish and confirm 
the use of the proper chemotherapeutic agents. 


Case Report 


Mrs. E. F. had been hospitalized with third degree burns for many months. Sh 
had had many skin grafting procedures with varying degrees’ of success. At th 
time of admission to the hospital wound cultures revealed infection with hemolyti 
Staphylococcus aureus and B. proteus. These organisms proved sensitive to Furacir 
and the patient made considerable improvement. However, several weeks after 
ulmission and grafting procedures, recurrent crops of pustules with breakdown oi 
scar epithelium occurred, and she became rapidly worse. It was interesting that the] 
skin grafts appeared resistant to the infection but the scar tissue which the patient 
had produced spontaneously did not. Culture revealed Pseudomonas organisn 
which did not produce the usual green color. This organism proved resistant t 
antibiotics tested in the usual method. Using the tube dilution sensitivity tests, the] 
organism was found to be sensitive to a combination of chloromycetin-tetracycline 
and, also, to tetracycline-dihydrostreptomycin. With this information at hand the 
patient was given clinical level dosage of the chloromycetin-tetracycline combina 


tion and within 48 hours the infection was practically under control. Rather than / 


continue a long period of therapy with chloromycetin, we then switched t 
tetracycline-dihydrostreptomycin which, likewise, controlled the infection and 
allowed the patient to heal uneventfully, and in a short time it was possible 1 
discharge her from the hospital. 


Summary 


A modification of the Serial Dilution Tube Method of sensitivity test-| 


ing for use with combined antibiotics is described. The test is simple and 
practicable for the clinical laboratory. Results are comparable with those 
reported by other methods. They illustrate the fact that the action of 
any combination of drugs depends upon the etiologic agent. 
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THE ROLE OF THE MEDICAL TECHNOLOGIST 
IN EXFOLIATIVE CYTOLOGY* 


ELIZABETH A. McGREW, M.D., ASSOCIATE PROFESSOR OF PATHOLO6) 
University oT Illinois College of Medicine 


Papanicolaou’s monograph’ setting forth the techniques and criteria 
for recognition of malignancy in isolated cells was published fifteen | 
years ago. As others began using the smear as a Bre laboratory sery 
ice, it became apparent that here as elsewhere -~ technologist would | 
play an important and responsible role. Indeed, it was no surprise to | 
find reference to this in the American Journal « i Medical Technology | 
as far back as 1948, when Sr. M. N. Morgan wrote on the role of the | 
technologist in the diagnosis of uterine cancer.* In recent years, the appli- 
cation of exfoliative cytology to the diagnosis of cancer has been widely | 
expanded throughout the world. Its importance rests partially on its 
great value in the detection of uterine cancer in apparently well! 
women.**** As a result of examination of smears from large numbers\ 
of women we have learned that cancer passes through a pre-invasive} 
stage,’ before the cancer cells invade the lymph and blood vessels an 
begin to spread to other parts of the body. At this point in its develop. 
ment the disease is probably 100% curable, yet the symptoms and find 
ings on examination are absent or insignificant. Papanicolaou smears 
taken from the cervix are suspicious or positive for malignancy in al 
most all of these cases, however.*’ Thus, a screening test is availabl 
which would permit the virtual eradication of carcinoma of the uterin 
cervix as a threat to life. Since this disease now claims 15,000 to 20,000 lives 
a year in the United States, there is considerable enthusiasm for mor 
widespread utilization of the method. 

Surveying the entire female population, however, presents many prob- 
lems. Although some communities, even without special projects sup 
ported by public funds, have been able to screen a large portion of the 


female population on an annual basis,'® much remains to be done. Thef 
public must be educated to seek examination at regular intervals, an 
facilities for interpretation of the smears must be made more widely} 
available. The potential value of this is so great that both the Americar 
Cancer Society and the United States Public Health Service offer finan 
cial aid for training of technologists in exfoliative cytology. 

In addition to the public health possibilities of this method it is ex 
tremely helpful in differentiating between cancer and other diseases i1 
any area of the body where secretions or fluids may be obtained.'" '""' 
Although it is more difficult to obtain material from many of these areas 
than to make cervical and vaginal smears, the method is being widely 
used to study bronchial secretions, gastric washings, urinary sediment 
and fluids from serous cavities of the body. Evidence derived from the 
study of isolated cells never constitutes a definite diagnosis of malig 
nancy; yet, considered together with other findings, it may make pos 
sible the treatment of mz iny cases of cancer at a curable stage. 

The medical technologist’s responsibility often begins before the spec 
imen enters the laboratory. Considerable guidance and assistance maj 


* Presented before the American Society of Medical Technologists 25th Convention, June, 1957 
Chicago, 
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be needed by the physicians and nurses collecting various types of speci- 
mens, and real ingenuity is required at times to assure the best possible 
preservation of cells. The very critical supervision and timing which 
may be necessary are exemplified in Rubin’s chymotrypsin lavage 
method of obtaining gastric lining cells.’® In the laboratory, proper re- 
cording and identification of specimens is as important as in surgical 
pathology. A confusion of specimens may result in an unnecessary major 
operation for one patient while another with cancer may remain un- 
diagnosed until too late to save his life. Fluid specimens must all be cen- 
trifuged immediately so that the cells can be fixed in the ether-alcohol 
solution before deterioration occurs. Fluids may be refrigerated and 
mixed with alcohol to retard autolysis of the cells, but many cytologists 
prefer to insist upon the speedy delivery and handling of such speci- 
mens. The use of mucolytic enzymes to release cells trapped in the 
mucus of sputum or gastric fluids may facilitate their concentration. In 
fluid specimens containing blood, the addition of fibrinogen to sediment 
the erythre cytes!” or flotation of nucleated cells on an albumin solution 
of high specific gravity may give preparations which are much easier 
to interpret." 

The most critical point in the preparation of cytologic smears is the 
interval between spreading the cells on the slides and their fixation in 
ether and alcohol. In contrast to smears prepared for hematologic or 
bacteriologic study, those to be examined for cancer must never be per- 
mitted to dry in air. Drying causes marked irregular swelling of the cyto 
plasm and nucleus, complete disappearance of the important nuclear 
chromatin structure and failure of definitive staining. 

The staining procedures have been fully described by Papanicolaou" 
and Charlotte Street,’ *"*! his research assistant. The stain, although 
somewhat more complex than hematoxylin and eosin, is not difficult and 
gives uniform results under the proper conditions. Hematoxylin is the 
nuclear stain, but should be lighter than that used for tissue sections in 
most laboratories. As the nuclei of histiocytes and glandular epithelial 
cells are normally rather large, overstaining mimics the nuclear enlarge- 
ment and hyperchromia of malignant cells. The nuclei of these and the 
intermediate squamous cells should be stained lightly enough so that 
the structure of the chromatin can be observed as one focuses down 
through the nucleus. Even polymorphonuclear leukocytes should show 
some intranuclear detail. The cytoplasm of squamous cells should be a 
clear blue, greenish blue or pink, and is distinctly different from the 
cloudy, faintly granular or vacuolated, pinkish tan or grey-blue of histio- 
eytic cells and glandular epithelium. The proportion of squamous cells 
staining pink or blue may be used as an index in the evaluation of the 
endocrine state of the patient. Smears from the vaginal pool rather than 
from the cervix must be obtained for this purpose. Muddy brownish or 
grey cytoplasm or a dull light green color are usually due to failure to 
renew the alcohol solutions frequently enough, or to filter and refresh 
the stains. The technologist who screens the smears is in the best posi- 
tion to evaluate the stain and can make daily adjustments in timing, 
or replace or add to the staining dishes. In laboratories where this is 
neglected or where the stain is used infrequently, the results may be 
disappointing. 
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Great care must be taken during the staining procedure to preven | may 
cells from falling off the slide. Loss of cells not only lessens the chances f relat 
of detecting malignancy, but introduces a serious possibility for error }insi¢ 
in that the cells floating i in the solutions may attach themselves to other | obse 
slides, giving rise to false positive as well as false negative interpreta. | grad 
tions. This can be athe rad by taking particular precautions with mate. }atyp 
rial containing little mucus or protein, or fluids to which alcohol has } This 
been added as a preservative. It is well to mix the sediment of such spee- | intet 
imens with a small amount of mucin or albumin as it is smeared on the }of cl 
slide. A surprisingly high yield of well-preserved cells may be retained’ It 
even from clear urine or spinal fluid if the sediment is well packed by } nolo 
centrifuging ten minutes at high speed and the supernatant fluid is sue- } the | 
tioned off as completely as possible. Dipping the slides for a few minutes } and 
in a 1% ether solution of celloidin will also protect the smears. Gentle | type 
handling of the slides during movement from one container to another corr 
and, in some instances, substitution of three rinses of water for running | less 
water following the hematoxylin will be helpful. Since the criteria for Sabre 
malignancy are dependent upon very minute morphologic details, de-}of 0 
hydration and mounting of the slides must be done with care to prevent Jorat 
fogging due to moisture in the xylol. The mounting medium should fnolo 
form as thin a layer as possible and the cover glasses must be of good fnolo 
quality glass. It may be necessary to scrape off very thick portions of fopin 
the smear to avoid bubbles and excessive thickness. serv 


Screening the slides for abnormal cells is the most important and Jel! 
responsible area of the technologist’s job. The screener’s responsibility acad 
is to cover the entire area of the slide, seeking and marking abnormal }’§'S 
cells so that the pathologist need only examine those marked. It is evi- 
dent that the screener bears a grave responsibility, as heavy as that car- 
ried by technologists in any field of laboratory endeavor. Screening in-| T 
volves mz iking interpretive decisions in a wide v: ariety of cell types in }pf e; 
which the range of distortion due to inflammatory or other conditions fata 
exceeds that encountered in any other branch of laboratory work. irout 

In centers where large numbers of smears from normal women are kin t! 
processed, this responsibility may be further increased so that the tech- |the | 
nologist must decide which slides are entirely normal and which should [trait 
be referred to the pathologist for review. However, in diagnostic cytol- jamo 
ogy, the responsibility for making a formal interpretation of the cellular }plie 
changes must be assumed by the pathologist.'® ** higk 

The criteria for the recognition of malignant cells have been clearly Meg: 
described and illustrated by Papanicolaou and others. Once the cell type Yor | 
is identified, variation in size and shape of the cells and their nuclei, or 
crowded clumps with distorted cells may indicate malignancy. Nuclear 
enlargement, hyperchromasia, irregularity of the nuclear outline and} 1. P 
large multiple nucleoli, are also significant. The most important single | V 
criterion is the condition and arrangement of the chromatin material 2M 
within the nucleus. The normal intermitotic nucleus is composed of! , = 
finely divided, fibrillar or granular chromatin which may be moderately |” : 

kK 


coarsened during active cell proliferation or reaction to irritation. The 
malignant cell, however, possesses chromatin which is coarsely and] fF 
( 
f 


+ 


irregularly clumped, with clearing of the background substance. Other |; 
criteria similar to those used in the interpretation of histologic material 


| 
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vent |may apply. Fortunately, most cytologic material can be classified with 
nees frelative ease. Experience soon leads, however, to an appreciation of the 
rror Jinsidious minute degrees and combinations of change which may be 
ther fobserved in chronic irritation and other conditions. There seems to be a 
eta. |gradual progression from normal to malignant through increasingly 
ate. atypical cellular appearances, constituting: a broad band of uncertainty. 
has | This has led some observers to refer to a “precancer” cell complex and 
pec- interpretations of those equivocal smears must be based on knowledge 
the | of clinical medicine and pathology as well as exfoliative cytology 

ined It can readily be seen, therefore, that this work requires in the tech- 
| by [nologist a serious interest in medicine, a considerable background in 
suc- [the basic sciences and a continuing eagerness to gain further knowledge 
utes }and experience in the cellular changes associated with diseases of all 
ntle {1 types. Skill in mic roscopy is essential and alertness in identifying and 
ther correlating chi inges in the cells with various pathologic states is a price- 
ing | less ingredient. It is important to follow the literature in the field to keep 
for Sabreast of developments in other laboratories and increase the breadth 
de- jof one’s knowledge. Continually following cases being handled in the lab- 
vent joratory to their final diagnosis by tissue study is invaluable to the tech- 
wuld fnologist and pathologist alike in increasing their accuracy. The tech- 
‘ood fnologist with initiative will find many opportunities for research, devel- 
s of oping new procedures for obtaining better concentration of well pre- 
served cells or specific staining procedures to facilitate identification of 
and \cell types. The application of cytologic techniques to research in many 
lity facademic and clinical fields has absorbed the interest of many technol- 
wists and offers wide opportunities 


ma 
evi- 
car- Summary 
ine} The great value of the Papanicolaou smear method in the detection 
$ in ofearly cancer of the female genital tract and in furnishing important 
ions }data in diagnostic problems of all types has led to its adoption as a 
routine procedure in a majority of the hospitals and private laboratories 
are in the United States. Further expansion is highly desirable as part of 
ch- |the effort to control carcinoma of the uterine cervix. The need for well 
yuld Lined career technologists to screen cytologic smears is great since the 
tol- amount of cytologic work which a pathologist can do may thus be multi- 
ular [plied many times. The position of the technologist as a well informed, 
highly responsible member of the diagnostic team is unique in the 
arly idegree of interpretiv e judgment required as well as in the opportunities 
ype for continuing development of professional knowledge. 
or 
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TIME SAVING METHOD OF MOUNTING 
ELECTROCARDIOGRAMS* 


| By WILLIAM T. BROWN, M.T. (ASCP) 
| Chief Technologist, Community Hospital, Indianapolis, Indiana 


Mounting of electrocardiograms has long been a problem in hospitals 
and clinics that do a large number of tests and whose cardiologists insist 
upon reading mounted tracings. Commercial printing companies have 
mass produced and marketed folders of various types and sizes as well 
as cards and other types of devices to lessen mounting problems. How- 
ever, it is generally found that due to variations in each hospital’s speci- 
fications, the commercially prepared mounting is either unsatisfactory 
or a poor substitute for the mounted tracing desired. The various widths 
of E.C.G. tracing paper and the thickness of the mounting or whether 
| the tracing is mounted on one side or both sides are frequent troubles 
| Having a card or mounting form tailored to an individual hospital’s 
needs is also a very expensive item. You must buy in large quantities 
or pay a premium to have a printer set up a special run for the folders 
needed. Also, the folder type of mounting does not allow for 12 leads 
to be mounted on a single side to fit a chart. Doctors often object to 
having to turn the card over inasmuch as they cannot compare leads 
side by side if they are mounted back to back. Other objections to cards 
is that they are bulky to file or add too much thickness to the chart. Still 
a further objection is that if more than one mounting is desired, the 
ength of the tracing must be increased and of course the work of cut- 
ting and mounting increased by the number of extra mountings needed. 

It has been my experience to have two or three and sometimes more 
mountings requested. Generally one for the chart and one for the ECG 
panel who does the interpretations, and at times, a copy to be sent to 
the requesting physician’s office. This is the situation that prompted the 


_ this paper reports. 


The time spent by technicians taking extra long tracings and the time 


w\spent by both technicians and clerical personnel cutting and scotch tap- 


ling ECG tracings to white typing paper was becoming excessive. Also, 
| the ECG tracings were stacking up and causing complaints from the 
physicians on the panel and requesting physicians, due to the delay in 
receiving mounted tracings and interpretations. 

The problem was then, too much tracing paper; too much time in 
Imaking the tracing; too much time in cutting and mounting the two or 
\three tracings necessary ; and a delay in the tracings reaching the inter- 
preting panel and their subsequent delay in the interpretation. 

The solution necessary to cut down on time consumed in recording, 
mounting and reporting ‘the results was thus sought. 
| First, the physicians serving on the ECG panel were asked how much 

tracing was absolutely necessary to interpret an ECG tracing. This was 
Inecessary to establish whether or not the amount of paper could be cut 
down in order to limit the space to one side of a regular size 8% x 11 
sheet of typing paper. 

The sizes agreed upon were a. second recordings of leads 1 and 2 and 


two second recordings of leads 3, AVR, AVL, AVF, V1, V2, V3, V4, 


’ Received for publication March, 1958. 
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V5 and V6. It was found that this allowed ample room for placing the 
parts of the tracings upon one side of the 8% x 11 paper with room |e 
tor necessary data such as name, date, hospital number, etc. 


lines and spaces for the name, date, etc. A problem still existed as 
how to attach the tracings to the mounting. This was accomplished | 
having the printer attach gum adhesive strips that could be stripped oj 
leaving a gummy line so the top and bottom of the tracing paper coy! 
be fastened by pressure. The strips of paper covering the gum surfa 
were peeled off and the tracing laid on the space the guide lines marke 
off and by the pressure of the fingers, fastened securely (see Figure 


} 
The next step was to have a printer provide the paper with ei 


(Figure 1 shows the gum tape being removed from the mounting paper. Note the lead aati 
in bold print.) 


Thus we had obtained an easy way to make one mounting. The proj 
lem of duplicate mounting remained. These were the time consuminf 
problems. However, since photocopying is available and the mounting 
were complete on one side of one sheet of paper, this seemed to be tl 
solution. Various photocopying instruments were used, but the problem 
copying an ECG tracing satisfactorily was not an easy one. It had t 
a clear, sharp tracing and yet it had to be fast and economical, both# 
initial cost and cost per copy. 

The Eastman Kodak Verifax letter size copier was the photocop 
selected. The cost of the initial copy was about 8% cents and each ad 
tional copy cost about 1% cents. It was fast and turned out accura 
readable copies (Figure 2). 
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(Figure 2 shows the Eastman Verifax photocopying machine and the comparison between original 
and copy.) 


The savings in time made up for the initial cost of the instrument 
which was very reasonable. The efficiency in providing faster service in 
mounting of the ECG was greatly improved. A flow process chart 
showed that the number of operations in making three mountings was 
reduced from seventy-two to twenty-eight. The time required was re- 
duced by one-half. The cost of the ECG tracing paper was reduced by 
two-thirds and the time required to take a tracing reduced by one-third. 


Summary 
This new method of mounting ECG’s on pressure adhesive paper and 
photocopying the original mounting, speeds up the ask of taking and 
mounting as well as cutting of costs in providing extra copies 
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A GLANCE BACK AND A LOOK AHEAD 


By DR. H. VAN ZILE HYDE* 


The diseases that killed our great- -grandfathers, often while they wer 
still young, are decreasing in importance almost everywhere, and jp 
some countries are now nothing but faint memories 

Yet the technical and scientific advances which are transforming or 
will transform the lives of people ev erywhere subject the human fram, | 
to new stresses. As infectious diseases are conquered, other health prob. 
lems come to the fore. 

Taking a backward look at the accomplishments in health made over 
the last ten years, Dr. Hyde finds reasons to believe that the futur 
nevertheless holds a sure promise of new and happier things. 

The ten years just past have demonstrated that man now has at his 


command the knowledge and the will to eliminate infectious disease | 


from the world. The accomplishment thus far is great; the promise 
greater 

The story of infectious disease goes back to the beginning of man’s 
life on earth. The bones of children in the earliest graves and the mum. 
mies of ancient E gypt testify to the age-old struggle between man an 
infectious disease. The course of history has often been changed abruptly 
by mysterious epidemics sweeping over great areas of the earth—the 
Black Death of the Middle Ages, typhus and influenza in our times. 

Every adult among us has suffered repeatedly from infectious diseas 
and will again. Millions upon millions of persons over the globe ar 
weakened even today by persistent chronic infectious disease. 

This is the past and the present, but it need not and will not be th 
future. 


The diseases that are disappearing 

The roots of man’s impending triumph over infectious disease react 
back a hundred years. Then it was that man learned that most of the 
diseases with which he was familiar are caused by living organisms s 
small that they are invisible to the unaided eye. 


Quite rapidly then, he developed means for destroying these organ- 


isms, through antisepsis; for interrupting their growth and _ spread 


through sanitation; for building internal defenses against them, through] 


nutrition and immunization; and for destroying them by medical treat 
ment even after they had infected him. 
In those limited areas of the world in which it has been possible t 


apply this knowledge intensively, much of the burden of infectiou 


disease has now been lifted. In such areas, the public has fully forgotter 
the terrors of the past—cholera, plague, smallpox and yellow fever. 


* Dr. H. van Zile Hyde is Chief, Division of International Health, Department of 
Education and Welfare, United States Public Health Service. He has an outstanding 
both in the national and international health fields. During the war he was Senior 
of the United States Public Health Service. In 1945 he was appointed Chief of 


Middie East Office, and later served as alternate US Member of the Health Committe 


of UNRRA 

Dr. Hyde has been closely connected with the development of the World Health Orgar 
zation since the earliest days, and has attended all except two World Health Assemblie 
as a member of the United States delegations. He served as Chairman of the WHO Ex 


ecutive Board in 1954-55 

This article is a part of the information furnished by the World Health Organizati 
to celebrate World Health Day, April 7 
Years of Health Progress.” 


1958, on the tenth Anniversary of WHO, “Te 
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Parents no longer fear most of the communicable diseases commonly 
associated with childhood—measles, diphtheria, scarlet fever, whooping 
cough—because, if they occur at all in these favoured areas, they rarely 
j ip} Malaria has been eradicated, tuberculosis is fast disappearing, and 
very recently there has been major advance against poliomyelitis. 
or The list of triumphs is a lengthy one. However, the respiratory in- 
ame | fections—the common cold, influenza, and pneumonia—are still widely 
rob-{| prevalent. There is, however, growing evidence that these and similar 
infections that are still widespread will eventually be brought under 
over { control. All that may be needed in some cases is more intensive labora- 
ture} tory research to fill gaps of knowledge already at hand. 


his} Spreading knowledge and techniques 

ease} Thousands of projects applying modern control methods have been 
mise} carried out in the jungles, over the deserts, in the great and crowded 
cities, On every continent and in every country. From this vast experi 
an’s{ ence it has been learned that the available methods can bring about con- 
um-{ trol under conditions found anywhere, if skilfully adapted and ener- 
and} getically utilized. 

pt! Disease-carrying insects have been eradicated in the valleys, on the 
the} mountains, along the shores; injections of penicillin, vaccinations against 
smallpox, tuberculosis and other diseases have been given to hundreds 
eax { of millions of persons, even in the remotest and in the most squalid 


are? corners of the earth. This experience has given rise to the expectation 
f eradication. 
th} The nations of the world are indeed now pledged to work together 


to bring about the complete eradication of malaria from the earth in the 
next ten years. It is expected that eradication of other diseases will 
follow. 

each} = This—the extension of knowledge and action from the few to the many 
the} is the significance of the past ten years of health progress. This is the hope 

and promise that it has brought. 

The stage that has been reached thus far in the conquest of infectious 
fa0-) disease has not come about by luck but by hard work and effective 
€a@) organization. In the process, hundreds of research centers have been 
ugh} developed ; millions of health workers have been trained; hospitals and 
reat health centers have been built both in cities and in remote areas; people 
have formed voluntary organizations to combat sickness through joint 


€ ©) action; and governments throughout the world have created national and 
10US) local health services that increasingly help all peoples te gain health. 
tter 


New problems 

| But the total needs are still very far from being met. Much more 
| growth and extension are urgently needed in order that all may have the 
degree of protection that is available to an increasing but yet far too 
small segment of mankind. 


eve? Moreover, the mass control of infectious disease does not solve all 
» Bx} health problems nor end disease. 

athe As the control of infectious disease advances, other problems and diseases 
Te 


take on new importance. 
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Since infection tends to kill early in life, its widespread control mean 
that more people survive into the older age- groups. This creates problems 
involved in providing employment and care for ever larger numbers oj 
elderly people. It means, too, that the non-infectious diseases that ar 
associated with later years become more common and _ prominent— 
heart disease, cancer, diabetes, arteriosclerosis. 


The stresses that accompany progress 

Our ability to control infectious disease has been attained in a period 
of history marked by wide and intensive scientific and technical prog- 
ress, accompanied by profound social change. New stresses have beep 
created that lead sometimes suddenly and at other times more slowly 
to disease and premature death. These new and increased stresses take 
three basic forms—chemical, physical and social. 

Development has been so rapid that the true nature and effect of man 
of these stresses remain thus far a mystery. Man must now deal increas. 


ingly with these problems as he completes his mastery of infectious | 


disease. 

The chemical stresses to which we are exposed are legion, and mount- 
ing rapidly. Thousands of industrial plants discharge chemical wastes 
into the rivers and streams that provide our drinking water. Hundreds 
of chemicals that have not been adequately tested for their effect on 
man are added to food in order to preserve, color, and flavor it. 

More than 1000 million pounds of chemical insecticides are used an 
nually in the world in the cultivation of fruits and vegetables, exposing 
millions of workers to the effects of these chemicals. Some 3,000,00 
pounds of gases are discharged into the air of a single large American 
city each day by motor vehicles and industry. 


Chemical miasma 


Man takes huge amounts of inorganic chemicals in self-medication | > 


Each year there are produced in one country alone 800,000 pounds oj 
a single sleeping drug and over 60,000 pounds of an awakener, as wel 
as 14,000,000 pounds of aspirin—enough to make 19 billion five-grair 
tablets. 

More recently people who do not appear to be happy either asleep or| 
entirely awake are taking tranquilizing drugs to keep them in betweer 

How dangerous is this chemical miasma? It is only possible to give 
partial answers. 

There are studies that suggest a possible relationship between minute} 
traces of certain of the metals that occur in food and heart disease and 
high blood pressure. 

Other research suggests that fats in food may be related to these 
diseases 

More than 300 different chemicals are known to produce cancer in 
animals. There is evidence that cigarette smoke may contribute to the 
development of lung cancer in man. 


Polluted air has killed people in London and in an American town. 
These facts indicate something of the problem in the chemical sphere 
that emerges as infectious disease recedes 
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The physical environment is creating new hazards as industry be- 
comes more concentrated, as greater speeds are attained in the air and 
on the highways and as new sources of energy develop. 

Accidents—particularly autumobile accidents—are emerging in many 
countries as one of the leading causes of death. Rehabilitation of those 
who have been injured is becoming a major public health activity. 


Mechanization and automation 

In pace with the technical developments that give rise to increased 
chemical and physical threats, the social environment is becoming pro- 
gressively more complex. The machines and institutions created to in- 
crease production and facilitate distribution lead to new stresses. The 
agriculturist—the erstwhile peasant, the farmer, the fellaheen—no longer 
sustains himself and his family alone in an isolated environment. Today 
he is increasingly part of an organized community in which he com- 
petes and makes his contribution to economic and social progress. He is 
joining cO-operatives, sometimes driving tractors and even in some places 
automobiles, and educating his children so that they may compete effec- 
tively in today’s society. 

When industry, mechanization and automation are introduced abruptly 
into a locality changes often come about suddenly, with little time for 
\daptation. Tradition, customs, taboos, are swept aside unceremoniously 
by the irresistible assault of progress. Not long ago an airplane made an 
emergency landing outside a village on a plateau high in the Himalayas. 
Until that time the villagers had never seen a wheei. One can imagine 
the shock and strain involved in spanning in one great leap of the imagi- 
nation and comprehension the full scope of man’s millenia of technical 
development from primitive implements to the airplane! 

In this rush of progress man must learn to live with man. The strain 
is producing its toll. In certain of the highly industrialized countries as 
many as one-half of the total available hospital beds are occupied by 
persons with mental disease, many of whom are victims of this intense 
social stress. This provides a crude measure of the scope of the problem. 


Tools that can change the world 

\s we look backwards, we see that over the years man has made great 
strides in understanding and controlling infectious disease and in build- 
ing the organization, as well as developing the personnel, that are needed 
toaccomplish world-wide control. 

Increasingly, babies are now born to live, not to die. Increasingly, they can 
expect long life to the full span of three score years and ten. In the past ten 
years this great new promise has reached out to become a reality to ever 
more millions of our fellow men 

But we still see as well hundreds upon hundreds of millions of persons 
mnecessarily sick, millions dying when they need not do so. 

The past ten years of health progress have clearly demonstrated that 
man has in his hands tools that can change the world, bringing to all 
men new vigour, health and hope. The future is bright, if the tools are 
used fully and forcefully and everywhere. 


| | 
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THE KILLING DISEASES, PAST AND PRESENT 


The pestilences and infections that swept away our ancestors are ini 
losing their empire, and the list of modern killers is a new one. dr 

Here are some facts and figures to illustrate how the pattern of mortal 
disease is changing from year to year. * 
The most significant event of the decade sul 

The phenomenal decline in mortality is the most significant demo. | 


graphic event of the last decade, according to the United Nations Demo. | '! 
graphic Yearbook. In the world as a whole, death rates for 1950-1954! 48 
(latest available) were lower than those for 1945-1949, and countries | Y& 
with the highest death rates in the earlier preiod (Africa and Asia) ex. | “™ 
perienced the greatest reduction. iro 

The decline may be attributed in the main to advances in environ 
mental sanitation and disease control, and it is reflected in increased life} ™ 
expectancy almost everywhere. In the more developed countries a ney 
born girl can be expected to live 4-5 years longer now than 10 years ago ) Me 
a new-born boy 3-4 years longer; and in some of the countries under- 
going rapid development, life expectancy at birth has increased up to l! 
years for girls and 10 years for boys. ; 

With a decreasing rate of death and an almost unchz inged birth rate a 
the population of the world (now about 2,700,000,000) is growing raf 
idly ; every hour almost 5,000 persons are added, or 120,000 per day, or ; 
43,000,000 per year an increase calculated to double the world’s popula 


ma 
tion by the end of the century. he 
ing 

Pestilences that stalk no more 3 
The last ten years have seen a dramatic decline in the extent and a 

severity of the pestilential diseases whose names terrified our grand ing 
fathers—cholera, typhus, smallpox, plague, relapsing fever and _ yellovy a 


fever. iv 
Cholera, for example, has dwindled in importance to the point oi) 
being a problem only in its epidemic foci in India and Pakistan, and even! 


there a significant improvement has taken place; from 1945 to 1949; tect 
total of 824,000 deaths were reported, from 1950 to 1954 less than} 5), 


385,000. Me 


Epidemic typhus is now disappearing from Europe and North Amer 


ica and declining in the other continents. nll 
Smallpox is claiming fewer and fewer victims; the annual average it “= 


the whole world for the period 1945/49 was 193,000 cases compared with} I 
178,000 for 1950/54. 


Yellow fever shows a decline of about 50 per cent between 1950 ané) .. , 
1955. lari: 
Infections down, accidents up The 


While deaths from infectious and parasitic diseases are only half of 4 
what they were ten years ago, accidents have become a serious anf) the 
often leading cause of death, particularly among children and adoles! |, 
cents. aces 

In North America and parts of Europe, accidents account for nearhf rise: 


one-half of all deaths among boys between 5 and 9 years of age. Roagin } 
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accidents claim most young lives; then come falls, which in some coun- 
tries are responsible for up to one-third of all accidental deaths, then 
\ drowning, fire and explosion and poisoning. 


Both are doing well 

Fewer and fewer women die in childbirth and more and more babies 
survive their first step into this world. 

In some countries, a 90 per cent decrease in maternal mortality has 
taken place during the last 20 years. In 1955, the maternal death rate, 
as calculated per 1000 live births, was lowest in New Zealand: 0.4; 20 
years ago it was 3.8. The decrease is most spectacular in the countries 
undergoing rapid development, for example Ceylon where the drop was 
from 20.5 in 1936-1938 to 4.1 in 1955. 

As regards infant mortality, the lowest rate in the world is recorded 
in Sweden, where it dropped from 22 per thousand live births in 1951 
to 17 in 1956. 


Malaria—a monster that may soon be tamed 

At least three-fourths of mankind live in malaria zones. Up to 1948, 
about 300 million people were attacked by malaria each year and 3 
million died. During ten years of malaria campaigns, these figures have 
been cut by 30 percent but the disease still presents a huge international 
health program. 

However, with the insecticides and drugs that are now available, 
malaria eradication is possible almost throughout the world, provided 
that campaigns are pushed hard enough before insect-resistance to spray- 
ing develops. 

Some regions are close to the goal: in Southern Europe, 4,000,000 
new cases a year were reported before the introduction of DDT spray- 
ing—now less than 10,000 a year. In the Union of Soviet Socialist Re- 
publics there were some 4,330,000 cases of malaria immediately after 
World War II. In 1956 fewer than 13,000 new cases were found and no 
new infections are expected to occur after 1960. In the Americas, malaria 
mce menaced 135,000,000 people. To date 105,000,000 have been pro 
tected and the vigorous campaigns now going on are expected to com 
plete the protection within a few years. 

Even in the Eastern Mediterranean countries, a traditional reservoir 
f malaria, striking results have been achieved during ten years of anti 
malaria work; before, 40,000,000 people suffered regular attacks of the 
lisease, now less than 14,000,000. 

In Africa south of Sahara, malaria presents the most serious and dif- 
feult problem with which the specialists are confronted. Nevertheless, 
at the end of 1955, 14,000,000 of the 116,000,000 African living in ma- 
larial regions had been protected against the disease. 


These are the modern killers 
Heart disease and cancer are not only the largest causes of death in 
the majority of highly developed countries, but they are on the increase. 
In England and Wales, for example, deaths due to cancer in 1947 
accounted for 15.1 per cent of all deaths. By 1955, the percentage had 
risen to 17.6. In Denmark the increase was from 16.2 in 1947 to 21.8 
in 1955, and in the United States of America from 4.7 to 15.7. 
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In most of the highly developed countries, deaths from cancer of the 
respiratory system represent a growing percentage of all deaths due ¢ 
cancers, 

Also deaths from degenerative disease of the heart and arteries (the 
most frequent cause of death in North America and most of E -Urope 
are increasing. Among the possible causes is the aging of population 
and consequent swelling in the 40-80 age-group in which these diseases 
are most prevalent. Also, diagnostic techniques have improved, de. 
creasing the number of deaths formerly attributed to “senility” or t 
“unknown causes.” 


Polio—new defenses against a new enemy 

The discovery in 1949 of a method of growing poliomyelitis virus ip 
tissue cultures revolutionized the study of polio and eventually resulted 
in large-scale vaccination campaigns with the killed-virus vaccine of the 
Salk-type. 

In the United States of America, for example, 70 million people ha¢ 
been vaccinated by the end of 1956. That year, the number of polio cases 
reported was the lowest since 1947: 15,400 compared to 57,879 in 1952 
which was a record year for poliomyelitis. 

However, it has not been possible to attribute the low incidence ir 
1956 entirely to the vaccine. 

In 1957, WHO recommended large-scale trials with a new live-virn 
yaccine which can be given orally, instead of being injected. 


Tuberculosis—a turning point 

Tuberculosis is killing relatively fewer people each year. For ex: ample 
between 1950 and 1955 death rates per 100,000 population dropped fron 
58.1 to 31.1 in France; from 13.8 to 6.3 in Denmark; and from 143.6t 
63.0 in Portugal. 

Nevertheless, tuberculosis is still the greatest killer of all infectious ané 
parasitic diseases, and in North America, Europe and Australia, it ac 
counts for three-fourths of all deaths from these diseases occurring after | 
the age of 15. | 


A considerable change in the age distribution of deaths from tuber- 
culosis of the respiratory system has taken place: before World War II! 
the majority of victims were women between 20 and 30 years of age ané 
men between 40 and 55. Now, deaths are most numerous among people 
over 60, women and men alike. 

In 1955, a turning point was reached in the world outlook on tuber 
culosis with the advent of new drugs promising a revolution in the) 
management of the disease. Pilot studies are being sponsored by WHO} 
to determine whether the new drugs can effectively be used in large 
scale home treatment of tuberculosis victims. 


Pneumonia steady at new low 
A substantial decrease in the number of deaths from pneumonia has 
taken place since penicillin and other antibiotics became available. 
Most lives have been saved in New Zealand, Switzerland, Italy, the 
Netherlands, the United States and Sweden, where the decrease in pnew 
monia deaths ranges from 62.1 per cent to 53.1 per cent. Next come 
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Norway, Denmark, Canada, Finland, Austria, Scotland, Ireland, Ger- 
many and Japan, with a drop of 43 per cent to 32.6 per cent. The figures 
jor South Africa, Northern Ireland, England and Wales, and Portugal 
have gone down from 26.2 per cent to 14.1 per cent. 

Nevertheless, pneumonia still ranks among the 10 diseases causing 
the greatest number of deaths in the more developed countries, It 
remains one of the three leading causes of deaths among infants, and 
is even more serious among the aged. 

Little variation in the death rate for pneumonia is at present being 
reported from one year to the next, and it can be assumed that it will 
remain at the present level for some years to come. 


Fewer beds, more patients 

Mental patients occupy between 40 and 50 per cent of all the hospital 
beds in Europe and North America. There are not enough beds for 
thousands more who might benefit from hospitalization. How can this 
pressure be eased? 

New mental treatment techniques now being applied in several coun- 
tries may provide one answer. Ten years ago in Ville-Evrard, France, 
for example, the average stay of patients before discharge was over 
me year; now it is four months. This hospital, which in 1948 had 550 
beds and admitted 100 new patients a year, now has only 270 beds but 
gives care to 600 new patients a year and the percentage of patients 
that must be kept indefinitely has gone down from 50 per cent to 
7 per cent. 


Diphtheria capitulates 

A prevalent disease at the beginning of the twentieth century, diph 
theria is now in full regression throughout the world, particularly in 
Europe which was the continent most seriously affected. In a number 
f countries, among them the United Kingdom and Denmark, diphtheria 
has to all intents and purposes disappeared through vaccination cam- 
paigns. 

In 1948, 119,000 cases were reported from the whole of Europe. Now 
the annual number of cases is less than half that and in 28 countries 
in Asia, America and Europe, the number of deaths from the disease 
lropped from 5148 in 1950 to 2824 in 1955. 


Whooping cough still strikes 

Although still a major cause of death of children, whooping cough 
is on the retreat. In 28 countries all over the world, deaths from this 
disease dropped from 26,325 in 1950 to 10,376 in 1955. The highest death 
rate is among children less than one year old but it is in this age-group 
also that the decrease is most striking: from 7874 in 1950 to 1623 in 
1955. 

Whooping cough is unique among the diseases of childhood as it 
usually strikes and kills more girls than boys. 


Greatest vaccination campaign 
In history’s greatest campaign of immunization, 192 million people 
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have been tested and 74 million vaccinated against tuberculosis wi} 
BCG (Bacillus Calmette-Guérin) between 1948 and 1957. 

The work was started in war-torn Europe by Scandinavian relig 
organizations and later expanded to the other continents with the aj 
of WHO and UNICEF. Since 1951 the campaign has been supporte 
by these two international bodies in close co-operation with the gover 
ments concerned. 

By far the largest part of the programme, both with regard to th 
number of countries and the number of persons involved, has bee 
carried out in Asia. 


Who is getting the medical care? 

There are now 1,236,000 physicians serving the world’s 2,700,000, 
inhabitants and the 638 medical schools operating in 85 countries gradu 
ate annually about 67,000 new doctors. 

There are 14 countries fortunate enough to have one doctor to sery 
every thousand or fewer people. But there are 22 others where ther 
is only one doctor for 20,000 or more inhabitants. Between these tw 
extremes, the rest of the world shows great variations. 

As a general rule, there is a shortage in rural areas, while cities hay 
been known to have an over-abundance of medical practitioners. 

While nine countries have one medical school for less than one millic: 
of population, there are 13 countries with only one such school for 9 
17 million people. 

The World Health Assembly will convene for a three week specia 
session in Minneapolis, Minnesota, beginning on May 26, 1958. 
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SOME TECHNICAL ASPECTS OF WORLD HEALTH 
ORGANIZATION WORK 


MEXICO WAGES WAR AGAINST MALARIA This is WAR, but to save lives, | not to 
sacrifice them, and it calls for the thoroughness of military organization in planning and 
ygistics. Mexico, which has decided to eradicate malaria and deliver its 30,000,000 inhabitants 
from the disease which has crippled empires and destroyed civilizations, has put it on a war 
ooting. High-ranking officers direct the campaign from an operational headquarters from 
which they deploy spray teams as though they were combat troops, “Supreme Headquarters” 
« WHO's Regional Office for the Americas, the Pan American Sanitary Bureau, which sees 
Mexico as a sector of the wider battlefront of Latin America. The UN Children’s fund supplies 


in paratroop boots 
(National Commission for Malaria 


ind helmets boast the badges and flags of “C 
Eradication) 


Dr. Alfonso Alvarado aspires mosquitoes from their cages. 


WHO Photo by Eric Schwab. 


Meanwhile, at the Institute of Hygiene and Tropical Disease in Mexico City, scientists watch 
irefully for any signs of resistance to insecticides. (There are 180 species of mosquito of 
hich 25 are of the type anopheles, the blood-sucking mosquito. Two of these are known to be 
nain carriers of malaria, Malaria is transmitted in the following fashion: the blood-sucking 
squito bites a human infected with malaria, picks up the malaria parasite, develops it in 
ts own body and then, by another bite, deposits it in the blood-stream of a healthy person 
giving him malaria. He in turn is bitten by another mosquito and so the cycle Man-Insect-Man 
mtinues, It is only by killing off the adult females before they can transmit the malaria 
fganism to other humans that the disease cycle can be broken.) To help in the Institute's 
work research workers in the 14 malaria zones of Mexico gather female anopheles on the point 
{ laying eggs, and send them to the Institute. There, the eggs are hatched and the anopheles thus 
hatched are studied to determine the point of resistance or susceptibility of anopheles to insecticide. 
Mosquitoes hatched in the laboratory are kept in a special cabin having 25° C and 17% humid- 
ity for 24 hours. They are then put into test tubes impregnated with varying strengths of 
nsecticides. The testing tubes are lined up, marked with the amount of insecticide they con- 
tain and the time the mosquitoes are exposed to it. A laboratory technician separates males 
and females from a new batch of mosqu'toes hatched at the Institute. (For purposes of 
manipulation, carbon dioxide is used to anaesthesize the mosquitoes!) 
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GUATEMALA—NUTRITION. By fundamental investigations in the field of nutri 
stimulating and guiding werk in applied nutrition and by training large numbers of sf 
from both the Central American area and other parts of the world, the Institute of Nu 
of Central America and Panama (INCAP) constitutes an important instrument of 
nutrition policy. It is making a contribution, not only to the countries of Central 
and Panama, but also to the other relatively underdeveloped areas of the world which 
similar nutrition problems. Together with other biochemical examinations, the ame 
proteins in the blood complements clinical data for the assessment of the nutritional 
of various groups of the population 


EGPYT-BILHARZIASIS—A laboratory worker 
examines water-snails which transmit the disease 


in a WHO bDilharziasis control project in 
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